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SECTION  6.  BIOPHYSICS  AND  MORPHO-PHYSIOLOGICAL 

MECHANISMS  OF  INSECTS 


APHRODISIAC  EFFECT  OF  SCENT  FROM  MALE  NOCTUID  LEPIDOPTERA 

M.  C.  Birch 

(Hope  Department  of  Entomology,  Oxford  University,  U.  K.) 

Adult  males  of  nearly  40%  of  the  British  Noctuidae  possess  a  pair  of  scent  brush 
complexes  distinctive  to  this  family.  Each  brush  is  attached  to  a  lever  which  arises 
from  the  posterior  angle  of  the  second  (apparent  first)  abdominal  sternite,  and  is  nor¬ 
mally  held  in  a  lateral  abdominal  pocket.  Previous  authors  have  assumed  that  the  bru¬ 
shes  may  he  used  in  courtship. 

Phlogophora  meticulosa  (L.)  has  relatively  large  brushes  which  emit  a  strong 
characteristic  odour.  They  can  be  artificially  expanded  by  inflation  of  the  abdomen 
with  air,  but  the  moth  expands  them  with  three  specific  sets  of  muscles.  One  set 
of  indirect  muscles  maintains  the  rigidity  of  the  abdominal  wall;  another  muscle  acts 
on  the  base  of  the  lever  to  extend  it  from  the  body;  and  a  third  muscle  across  the 
basal  plate  of  the  brush,  contracts  to  spread  the  hairs.  The  brushes  can  be  replaced 
in  the  pockets,  and  may  be  used  more  than  once. 

In  the  first  detailed  description  of  the  organ,  Eltringham  (1925)  suggested  that 
the  scent  might  be  secreted  by  scales  lining  the  pocket,  although  he  noticed  that 
they  had  no  glandular  specialisation.  However,  Varley  (1962)  points  out  that  Stobbe 
had  previously  described  a  pair  of  small  glands,  one  on  each  side  of  the  first  sternite. 
These  glands  have  now  been  shown  to  be  essential  for  production  of  the  characteristic 
scent.  Their  secretion  is  carried  along  a  thread  of  intertwined  hairs  leading  into 
the  brush. 

Aplin  and  Birch  (1968)  have  shown  that  benzaldehyde  is  apparently  the  sole 
component  in  the  scent  from  two  species  of  Leucania.  Different  male  scents  have 
been  isolated  from  other  Noctuids.  They  have  not  yet  been  identified,  but  all  are 
highly  volatile  compounds. 

A  virgin  female  Phlogophora  emits  a  scent  which  attracts  males  from  a  distance. 
When  close  to  her,  a  male  will  spread  both  brushes  and  immediately  attempt  to  copu¬ 
late.  The  female  rejects  the  male  if  the  brush  has  previously  been  discharged  arti¬ 
ficially. 

Male  scent  from  species  in  the  same  genus  is  apparently  identical  which  suggests 
that  it  is  not  acting  as  a  mechanism  to  prevent  interspecific  breeding.  The  observed 
liberation  of  male  scent  just  before  copulation  suggests  it  may  act  on  the  female 
as  an  aphrodisiac  to  induce  mating,  rather  than  as  a  sedative  to  maintain  her  in  po¬ 
sition  during  mating. 

In  other  families,  the  coremata  of  Geometridae  and  the  genital  brushes  of  Plu- 
siidae  have  been  observed  to  be  used  in  a  similar  way.  The  extreme  diversity  in  struc¬ 
ture  and  location  of  scent  organs  in  the  Lepidoptera  suggests  that  they  have  been  lost 
and  re-evolved  with  great  frequency.  Even  within  the  uniform  family  of  Noctuidae , 
several  unrelated  species  show  stages  in  the  loss  of  the  brush  complex,  and  others 
have  evolved  coremata  on  the  anterior  end  of  the  abdomen  or  in  conjunction  with 
the  genitalia. 


THE  ELECTROPHYSIOLOGY  OF  THE  OPTIC  LOBES  IN  ARTHROPODS 

E.  T.  B  u  r  1 1,  W.  T.  C  a  1 1  o  n 

(Departments  of  Zoology  and  Physiology,  University  of  Newcastle  upon  Tyne,  U.  K.) 

The  compound  eyes  of  arthropods  have  remarkable  visual  powers.  They  can  de¬ 
tect  wavelength  differences,  plane  of  polarisation,  fast  and  slow  movements,  move¬ 
ments  of  small  extent;  resolve  patterns  down  to  Io  and  perhaps  even  to  0.3°.  Only 
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in  form  vision  is  tlie  compound  eye’s  power  doubtful,  but  it  is  probably  higher  than 
was  earlier  thought  (Mazokhin-Porshnyakov,  Vishnevskaya,  1965). 

The  problem  here  is  the  physiology  of  the  process  by  which  the  arthropod  makes 
its  response.  A  range  of  arthropod  eyes  will  be  considered,  because  the  compound  eyes 
of  Crustacea ,  Insecta  and  Arachnida  ( Limulus )  seem  to  be  too  similar  to  be  due 
to  independent  evolution  in  each  case. 

The  function  of  the  optic  lobe  is  to  integrate  the  visual  data  so  as  to  produce 
the  response  of  the  whole  animal.  The  first  part  of  the  process  is  done  by  the  reti¬ 
nula  cells.  Microelectrodes  have  been  inserted  into  the  retinula  cells  of  Orthoptera 
(Bennett,  Tunstall,  Horridge,  1967),  Diptera  (Burkhardt,  1962),  Hymenoptera  (Autrura, 
Zwehl,  1963)  and  Decapoda  (Shaw,  1966),  and  in  Diptera  and  Hymenoptera  there  are 
the  three  types  of  cell  needed  for  colour  vision.  The  retinula  cells  respond  to  light 
ON  and  to  patterns  of  black  and  white  stripes,  but  the  resolution  is  unexpectedly 
low,  about  3°  (Tunstall,  Horridge,  1967).  Recent  work  suggests  that  the  microvilli 
of  the  retinula  cell  rhabdomere  is  the  analyser  for  detection  of  polarised  light 
in  Insecta  and  Crustacea  (Waterman,  Horch,  1966).  Fast  and  slow  adaptational  poten- 
tional  changes  occur  in  the  ommatidial  region  (Burtt,  Catton,  1964) ,  the  for¬ 
mer  are  abolished  by  anoxia  or  trauma  of  the  optic  lobe.  The  potential  changes  can  be 
correlated  with  changes  in  visual  threshold  following  illumination  (Cosens,  1966). 

Each  retinula  cell  sends  a  separate  axon  into  the  post  synaptic  region  ( lamina 
ganglionaris ,  periopticon)  where  the  axons  synapse  with  second  order  neurones  to  form 
radially  arranged  synapses.  Intracellular  recordings  from  these  second  order  neurones 
show  that  they  have  receptive  fields  extending  beyond  the  ommatidium  (Braitenberg, 
1967;  Shaw,  1967).  The  number  of  optic  cartridges  (neuro-ommatidia)  is  the  same 
as  the  ommatidia,  but  they  each  receive  axons  from  different  ommatidia  (i.  e.  the  axons 
from  any  single  ommatidium  spread  out  like  the  roots  of  a  tree).  This  certainly  ap¬ 
plies  to  Diptera  (Cajal,  Sanchez,  1915;  Trujillo-Cenoz,  Melamed,  1966)  and  Decapod 
Crustacea  (Hamori,  Horridge,  1966). 

Two  more  synaptic  regions  occur  in  insects.  The  medulla  externa  ( epiopticon ) 
is  separated  from  the  lamina  by  the  external  chiasma.  The  third  synaptic  region 
( medulla  interna,  opticon  or  lobula  (Bullock,  Horridge,  1965))  receives  axons  from 
the  third  order  neurones  of  the  medulla  externa  which  cross  to  form  the  internal 
chiasma.  From  the  medulla  interna ,  fibres  pass  into  the  rest  of  the  nervous  system. 
In  Crustacea  there  is  a  fourth  region,  the  medulla  terminalis.  The  optic  lobe  is  more 
complex  than  a  system  of  first,  second  and  third  order  neurones.  In  some  insects  — 
Diptera  and  Lepidoptera  (Cajal,  Sanchez,  1915;  Trujillo-Cenoz,  Melamed,  1966)  —  one 
or  two  axons  from  each  ommatidium  traverse  the  lamina  to  end  in  the  medulla 
externa.  Also  there  are  tracts  connecting  the  second  and  third,  and  in  Aeschna  the  first 
(Zavarzin,  1914),  regions  with  the  nervous  system.  Thus  the  optic  lobe  is  a  complexly 
interconnected  system. 

The  optic  lobes  are  connected  by  tracts  to  (a)  the  opposite  optic  lobe,  (b)  the  cor¬ 
pora  peduncolata ,  (c)  corpora  ventralia ,  (d)  ventral  nerve  cord  (Vowles,  1955;  Jaw- 
lowski,  1958).  Electrophysiological  recordings  confirm  all  these  connections  (Burtt, 
Catton,  1954;  Blest,  Collett,  1965;  Horridge  et  ah,  1965).  There  are  few,  if  any,  sy¬ 
napses  between  the  brain  and  the  ventral  nerve  cord  (Burt,  Catton,  1959).  There  is 
a  region  of  constant  negative  potential  associated  with  each  synaptic  region,  but  its 
function  is  not  yet  clear  (Burtt,  Catton,  1964).  Physiological  analysis  so  far  has  been 
in  terms  of  "visual  units”.  These  have  been  detected  in  Insecta  (Burtt,  Catton,  1960; 
Ishikawa,  1962;  Swihartt,  1964;  Blest,  Collett,  1965;  Horridge  et  al.,  1965;  Collett, 
Blest,  1966)  and  Crustacea  by  micro  electrodes,  and  in  the  elongated  lobes  of  Crusta¬ 
cea  by  direct  leads  (Wiersma,  1966).  They  are  usually  picked  up  as  extracellular 
recordings  from  a  nerve  fibre,  and  are  recognised  by  constant  size  of  impulse,  constant 
or  gradually  changing  frequency  and  characteristic  response  to  a  particular  visual 
stimulus.  In  Crustacean  eye  stalks,  localisation  is  possible  but  this  is  very  approxi¬ 
mate  in  insects.  Similar  types  of  units  occur  in  the  three  arthropod  classes,  but  fre¬ 
quency  of  occurrence  may  differ  in  closely  related  groups  (e.  g.  crabs  and  lobsters,  — 
Wiersma,  1966). 

The  following  types  of  units  occur  (a)  sustaining  units  which  resemble  the  Limulus 
"optic  nerve”  response  in  giving  a  continuing  frequency  in  light;  (b)  dimming  units 
inhibited  by  light;  (c)  on  units  giving  a  burst  at  light  on;  (d)  off  units  giving 
a  burst  at  light  off;  (e)  on-off  units;  (f)  movement  units  giving  a  burst  when  objects 
are  moved  in  the  visual  field;  (g)  mixed  units  responding  to  both  visual  and  other 
sensory  stimuli  (e.  g.  mechanical).  Units  may  have  characteristics  of  more  than  one 
of  the  above  types. 

The  units  are  stimulated  by  the  action  of  many  retinula  cells  and  may  cover 
a  limited  part  or  even  the  whole  visual  field  of  the  one  or  both  eyes.  Their  synaptic 
delays  have  been  measured  (Burtt,  Catton,  1959;  Blest,  Collett,  1965;  Horridge  et  al., 
1965).  Units  have  not  so  far  been  reported  selective  for  wavelength  or  plane  of  po¬ 
larisation,  but  perhaps  investigators  have  not  yet  looked  closely  for  this.  There  is  an 
element  of  chance  in  detecting  a  given  unit  in  any  one  preparation.  Further,  the  optic 


8 


lobes  contain  many  fibres  too  fine  for  present  recording  (Horridge  et  al.,  1965). 
The  units  known  are  larger  fibres  and  their  responses  may  be  of  a  particular  kind 
(e.  g.  flight  reactions)  while  other  types  of  information  is  carried  by  smaller  fibres. 
Some  units  are  detected  in  the  optic  lobe  and  the  ventral  nerve  cord  doubtless  because 
their  fibres  run  a  long  distance  (Koshtoyants  et  ah,  1954;  Dulenko,  1957;  Collett, 
Blest,  1966). 

In  Limulus  there  is  much  excellent  work  on  the  responses  of  the  retinula  region  — 
especially  the  eccentric  cell  (Ratliff,  1965;  Wolbarsht,  Yeandle,  1967),  but  less 
is  known  of  the  deeper  optic  lobe,  or  of  visual  behaviour  (Von.  Campenhausen,  1967). 
Lateral  synaptic  branches  join  the  retinulae,  which  former  may  be  comparable  with 
the  lamina  of  insects  and  Crustacea.  This  accounts  for  lateral  inhibition  in  Limulus. 
Off  responses  occur  in  the  optis  lobe  (Wilska,  Hartline,  1941).  Further  study  of 
transmission  of  visual  impulses  in  Limulus  would  be  of  great  comparative  interest. 

Can  the  functioning  of  visual  units  in  the  optic  lobe  be  related  to  behaviour 
of  the  whole  animal?  The  ventral  nerve  cord  response  in  locust  (Burtt,  Catton,  1959) 
consists  of  on-off,  off,  sustaining  and  movement  units  (Catton,  Chakravorty,  1967). 
It  can  be  used  to  estimate  visual  thresholds  (Cosens,  1966)  and  the  resolution  of  pa¬ 
rallel  or  radial  stripes  of  0.33°  separation  (Burtt,  Catton,  1968,  1968a).  Schistocerca 
can  make  small  head  movements  to  stripes  of  0.33°  separation  when  these  are  moved 
discontinuously  (Rafi,  1967).  This  confirms  for  the  whole  insect  what  is  expected  from 
the  electrophysiological  work.  In  Lepidottera  (Blest,  Collett,  1965)  and  Diptera  (Bishop, 
Keehn,  1966)  units  in  the  optic  lobe  and  prothoracic  ganglion  respond  selectively 
to  movements  of  stripes  in  the  visual  field  of  one  or  both  eyes.  These  units  are 
of  a  tonic  (sustaining)  type  and  are  inhibited  by  movement  in  one  direction  and 
excited  by  movement  in  the  other  (Collett,  Blest,  1966).  Such  units  acting  on  the  legs 
and  wings  through  motor  nerves  could  perhaps  produce  the  familiar  insect’s  response 
to  moving  stripes.  In  Schistocerca  (Burtt,  Cotton,  1968)  the  ventral  nerve  cord  shows 
two  types  of  response,  (a)  large  impulses  which  adapt  rapidly  and  respond  to  narrow 
stripes  down  to  0.33°  and  (b)  smaller  spikes  of  a  tonic  character  which  respond 
to  slower  movements  of  stripes  provided  these  have  a  separation  of  more  than  about  2°. 

The  means  by  which  the  retinula  cells  produco  response  of  units  is  very  obscure. 
The  occurrence  of  units  of  mixed  sensory  type  (Horridge  et  al.,  1965)  in  the  optic  lobe 
suggests  that  integration  occurs  here  rather  than  in  some  other  centre  (e.  g.  corpora 
pedunculata).  Perhaps  the  ultimate  problems  of  visual  physiology  are  as  difficult 
in  arthropods  as  in  vertebrates;  but  arthropod  eyes  offer  a  system  of  readily  accessible 
receptor  units  for  the  study  of  visual  integration. 


FINDING  THE  WAY  AND  RECOGNITION  OF  SITE  IN  FLYING 

ACULEATE  HYMENOPTERA 

J.  A.  Chmurzynski 

(Department  of  Biology ,  Nencki  Institute  of  Experimental  Biology,  Poland ) 

Since  a  long  time  attention  of  ethologists  has  been  attracted  to  journeys  of  ani¬ 
mals,  not  only  of  vagrant  or  migratory  ones  but  also  of  resident  animals  like  most 
of  the  insects.  Flying  Aculeata,  which  belong  here,  journey  between  such  important 
places  familiar  to  them  as  home,  feeding  or  preying  area,  recreation  places  and  others. 

Analysis  of  this  behaviour,  which  constitutes  a  subject  of  the  present  report, 
includes  phenomenological  aspects  of  movements  of  returning  insects  as  well  as  some 
causal  problems  concerning  mainly  steering  of  the  route.  Examination  of  locomotive 
movement  includes  a  designation  of  its  character  (flight,  walk,  climbing,  digging), 
qualitative  features  (rectilinear  or  curvilinear  run  of  the  route,  direction  of  move¬ 
ment),  orientation  of  the  body  axis  in  relation  to  movement,  quantitative  features 
(velocity  and  interruptions),  and  changes  of  these  elements.  Limitation  of  space  makes 
a  general  causal  analysis  of  such  movements  (i.  e.  their  releasing,  inhibitory  and 
motivational  mechanisms)  impossible,  neither  can  we  discuss  their  relevance 
to  instincts. 

In  a  simplest  case,  animal  returns  from  a  familiar  territory  to  a  certain  known 
place.  To  find  it  (i.  e.  for  navigation  in  broader  sense)  animal  can  use  memorized 
information  gathered  during  earlier  experience  within  its  "life  range”,  or  reversed 
information  collected  during  the  outward  journey.  Various  Aculeata  find  a  goal 
in  a  vicinity  of  nest  with  reference  to  familiar  landmarks.  Such  a  (1)  navigation 
called  piloting  can  also  play  a  role  in  more  distant  passages  ( Ammophila ,  honeybee) 
although  insects  use  more  often  (2)  dead  reckoning  consisting  in  heading  in  a  geo¬ 
graphical  direction  without  reference  to  landmarks.  In  a  simple  case  (2a),  animal 
retraces  its  outward  journey  keeping  a  steady  reversed  course  which  should  lead 
it  to  a  goal  area.  In  a  more  elaborate  form  (2b),  a  simultaneous  estimation  of  covered 
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distance  (due  to  the  sense  of  time  and/or  a  muscular  effort)  is  added.  An  orientating 
factor  in  the  "bee-line”  is  the  photo-menotaxis  based  on  a  perception  of  sun  or  po¬ 
larized  light  from  the  blue  sky.  Honeybees  are  supposed  to  use  a  more  advanced 
kind  of  dead  reckoning  (2c)  which  takes  account  also  of  an  inertial  memory  of  turns 
performed  during  active  displacement,  which  is  achieved  by  an  antennal  sense. 
A  role  of  earth  magnetic  field  has  been  excluded. 

Return  from  an  unknown  territory  cannot  be  achieved  by  the  above  methods. 
It  can  be  performed  on  one  of  the  following  ways. 

A  (3)  guided  navigation  —  which  occurs  in  swarming  honeybees  on  their  flight 
to  a  new  home,  or  as  a  rule  in  foragers  of  stingless  bee  Melipona  —  consists  in  follo¬ 
wing  the  guiding  insect;  thus,  in  fact,  the  problem  of  navigation  is  only  transferred 
to  the  latter. 

A  (4)  navigation  with  a  direct  bearing  on  a  goal,  similar  to  telo-  or  tropotaxis, 
does  not  serve  to  Hymenoptera  on  longer  distances  but  only  in  the  vicinity  of  home, 
i.  e.  in  a  familiar  territory  —  and  this  is  the  case  in  insects  which  leave  nest-holes 
open.  It  plays  a  more  important  role  in  recovering  a  source  of  food. 

A  (5)  "true”  or  bi-coordinate  navigation  consists  in  finding  a  geographical  direc¬ 
tion  to  a  goal  from  actual  situation  of  the  animal  itself  based  on  the  knowledge 
of  astronomical  or  geophysical  coordinates  of  both  goal  and  animal’s  position. 
The  astronomical  navigation  based  on  perception  of  sun,  moon  or  the  stars  is  utilized 
by  some  birds  but  it  fails  to  take  part  in  homing  of  Aculeata. 

Considering  the  various  unaided  ways  of  animal  navigation  (i.  e.  omitting  type  3), 
one  can  conclude  that  depending  on  the  mechanism  of  homing,  a  homing  faculty 
may  be  performed  either  in  a  boundless  area,  as  in  the  navigation  of  type  5, 
or  in  a  limited  area  of  (distant)  orientation.  In  the  latter  case  it  can  equal  the  action 
range  of  a  goal  (as  in  the  navigation  of  type  4)  or  —  if  that  exerts  its  influence 
in  a  closely  limited  field  —  the  orientation  range  covers  a  familiar  territory,  a  "life 
range”,  as  in  flying  Aculeata  which  navigate  according  to  type  1  or  2. 

Consequently,  insects  may  return  independently  only  (6)  accidentally  from  beyond 
a  familiar  area.  They  perform  probably  a  (6a)  random  search  and  not  a  (6b)  so-called 
(one-)  directional  navigation  or  "nonsens  orientation”  (that  is  a  flight  in  a  fixed 
direction  —  specific  for  the  given  individual,  preferred  genetically  or  in  an  acquired 
manner  —  without  reference  to  landmarks  or  a  goal).  This  supposition  follows 
the  observed  fact  that  the  percentage  of  homing  insects  declines  with  the  increase 
of  a  displacement  distance  beyond  a  familiar  area  in  all  directions  alike. 

In  subsequent  parts  of  return  journey,  insect  usually  applies  either  various  kinds 
of  navigation  or  diverse  locomotive  movements  or,  at  least,  movements  differing 
in  qualitative  or  quantitative  features.  It  is  then  both  justified  and  fruitful  to  distin¬ 
guish  respective  stages  in  insect’s  return  using  the  mentioned  differences  as  a  cri¬ 
terion  for  this  operation.  In  flying  Hymenoptera ,  up  to  five  navigation  stages  can  be 
distinguished. 

I  stage,  finding  of  nesting  site,  feeding  ground  or  so,  occurs  in  Hymenoptera 
in  an  externally  limited  area  of  distant  orientation  which  coincides  with  a  familiar 
territory  since  an  usually  rectilinear  flight  is  orientated  here  owing  to  dead  reckoning 
or  visual  piloting.  Without  that  range,  a  random  search  occurs.  It  is  impracticable 
to  evaluate  a  reach  of  the  area  of  distant  orientation  for  an  individual;  one  can  ho¬ 
wever  estimate  its  extent  for  a  population  inhabited  at  a  given  site.  A  minimal  radius 
of  it  encompasses  a  range  with  100%  return  of  displaced  insects;  a  mean  area  distant 
orientation  comes  up  to  a  zone  from  where  about  60%  of  displaced  insects  return 
home,  its  radius  amounts  usually  to  a  couple  of  hundreds  of  metres. 

II  stage,  recognition  of  the  surrounding  of  a  goal,  takes  place  in  an  area  of  pro¬ 
ximate  orientation  within  which  it  is  possible  to  mislead  an  insect  to  displaced  goal- 
bound  landmarks,  e.  g.  by  shifting  a  bee-hive.  This  range  can  be  three-dimensional 
(Apis,  Vespa)  and  usually  extends  to  a  couple  of  metres  from  a  goal.  This  route,  as 
the  preceding,  is  taken  on  wing  but  can  often  be  winding  (  =  orientation  respectively 
recognition  flights)  because  piloting  —  which  plays  here  a  role  —  is  based  mainly  on 
visual  short-distance  cues,  often  acting  as  a  "gestalt”.  Smell  may  take  a  secondary  part 
in  homing.  Insect  is  usually  led  to  a  tiny  zone  or  sphere  around  a  goal,  with  a  few 
centimetres  in  diameter.  Otherwise,  when  —  as  in  honeybees,  Philanthus,  Cerceris, 
Odynerus  —  stimuli  from  a  nest  itself  act  here  as  well,  a  goal  is  reached  directly, 
which  is  a  rule  with  a  food  source. 

If  an  insect  finds  a  zone  of  immediate  orientation  or  turnes  to  another  locomotion 
(e.  g.  searches  on  foot),  or  a  mechanism  of  orientation  is  changed  (e.  g.  to  a  tactual 
one,  in  Fossores  which  close  their  nests  when  leaving)  —  the  III  stage,  finding  a  goal, 
has  to  be  distinguished. 

IV  stage,  recognition  of  a  goal,  in  case  of  homing  depends  on  smell  and  on  tactual 
or/and  kinesthetic  memory  of  internal  nest  architecture;  recognition  of  prey  or  food 
consists  to  a  great  extent  in  innate  perceptual  patterns  (with  exception  of  Apis  and 

Bombinae) . 

The  last,  V  stage,  occuring  in  homing,  includes  the  orientation  inside  the  nest. 
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O  PAHHEM  PEU,EIITOPHOM  nOTEHIJHAJIE  TJIA3A  HACEKOMblX 
H  B03M05KH0M  MEXAHH3ME  EfO  ÜPOHCXOÍKftEHHH 


D.  G.  Demirtschoglian,  Kh.  O.  Nagapetian,  D.  A.  Oganosiantz  — 

JX.  r.  Jl,  e  M  h  p  h  o  r  ji  h  h,  X.  O.  HaraneTHH,  A.  A.  OraHecanp 

(JlaôoparopuH  3purejibHoü  peiçem^uu  AH  ApjuCCP,  Epeean,  CCCP) 

B  HacTOHipee  BpeMH  nccJie^oBaTejieñ  3pemifi  HHTepecyeT  Tan  Ha3BiBa6MBin  paHiiiiíi 
pepenTopHLiii  noTGHpnaji  coraaran  (PPII),  B03HHKarom,HH  npn  geñcTBim  Ha  rjia3  íkh- 
bothbix  n  nejiOBena  cbgtobbix  pa3gpa>KHTejieñ  öojibihiix  hiitghchbhoctgh  h  xapaKTcpii- 
3yK)m,HMCH  npegejiBHO  MajiBiM  jiaTenTHLiM  hgphoaom.  BnepBLie  cymecTBOBairae  b  cgt- 
qarae  (|)oto9JI6Ktphh6ckhx  otbgtob  nogoÖHoro  rana  6bijio  ycTaHOBJiono  b  paóoTC 
T.  T.  J^GMHpnorjiHHa  h  A.  B.  B[BinnHa  (1957),  hocbîhagiihoh  hphmbim  OTBGTaM  coraaran 

Ha  gGHCTBIIG  pGHTrGHOBCKOrO  H3JiyH6HHH.  O0T0-9,I^G  CGTHaTKH  nOSBOHOHHBIX  (jIHryHIKH)  , 

npGgmGCTByioHi;aH  3Pr  npn  æghctbhh  hhtghchbhbix  cbgtobbix  bchbiihgk,  ÖBijia  o6na- 
pyiKGHa  b  1964  r.  BpoyHOM  h  MypanaMH,  a  y  hgkotopbix  6gcho3bohohhbix  —  Cmii- 
tom  (1967). 

®oto-3AC  rana  PPII  coraaran  moíkho  HaÔJiiogaTB  h  b  gpyrnx  nnrMGHTHpoBaHiiBix 
ÖHOJIOrHHGCKHX  OÔ'BGKTaX,  KaK  HanpiIMGp  3GJIGH0M  JIHCTG  (ApgGH,  BpaÜg/KGC,  ÜRGga  H 
3HTGJIB,  1967),  HHTMGHTHOM  3HHTGJIHH  (ÉpoyH,  1965;  BpoyH  H  Kpay^Opg,  1967)  H  gaHÍG 
HGÖHOJiorHHGCKiix  oô'BGKTax  (BpoyH  H  Kpay(f)opA,  1967),  ogHano  cyigGCTBycT  png  <J>aK- 
TOB,  roBopnipnx  o  npnMoii  npiinacraocra  PPn  k  HanajiBHBiM  axanaM  3phtgjibhoto 
B030y}KgGHHH  (JOTOpGponTOpOB. 

Hcxogn  H3  TOHKOH  CTpyKTypBI  paÖgOMGpOB,  COCTOHipHX  H3  ÖOJIBHIOrO  HHCJia  njIOTHO 
yjiOHíGHHBix  TpyöoHGK,  oôpasyionpix  nGpnogHHGCKyio  cTpyKTypy,  paccMaTpiiBaoTCH  ni- 
noTe3a,  no  KOTopon  (JioTopGpGnTop  HacGKOMBix,  Tan  íkg  Kan  n  y  no3BOHOHiiBix,  coctoiit 
H3  ÓHOJIOrnnGCKHX  pn-HGpGXOgOB.  TaKHG  HGpGXOflBI  OÓGCHGHHBaiOT,  KaK  H3BGCTHO,  II  aH- 
ÖOJIGe  3(|)(|)6KTHBHOG  pa3gGJIGHHG  9JI6KTpHH6CKHX  3apngOB,  o6pa3yiOIH;HXCH  nOg  gGHCTBHGM 
norjioipaGMBix  KBamoB.  HaJinnno  öojiBmoro  nncjia  noBTopmonpixcH  mohomojigkvjihphbix 
CJIOGB  3PHT6JIBHBIX  HIirMGHTOB  B  paÖgOMGpaX,  BGpOHTHO,  C03gaGT  BBICOKyiO  9<f)(|)6KTHB- 
HOCTB  pGaJIH3aD;HH  KBaHTOB  H  yBGJIHHGHHG  (|)0T03.ïïGKTp0gBHH{yin;GH  CHJIBI. 

HaMH  B6JI0CB  BKCnGpHMGHTaJIBHO  H3yHGHHG  paHHHX  $0T09JI6KTp00TBGT0B  TJia3a  Ca- 
paHHH,  HaXOgHmGñCH  KaK  B  B03,a;yXG,  TaK  H  B  BaKyyMG.  B  KanGCTBG  CBGTOBOTO  pa3gpa- 
/KHTGJIH  gJIH  BBI30BB  PPII  npHMGHHJiaCB  HMnyJIBCHaH  KCGHOHOBan  JiaMna  (aHGpniH 
BcnBimKH  36  a®,  ajihtgjibhoctb  2.5  mcgk.)  h  pyÓHHOBBin  Jia30p  Tuna  «Pa3gaH»  (bbixoa- 
Han  3HGprnn  HMnyjiBca  0.05  a®,  ajihtgjibhoctb  5  •  10~7  cgk.,  A^mia  bojihbi  6943  Â) . 

Ht3K,  6CJIH  B03HHKH0BGHHG  PPII  CBH3aHO  C  HGpBHHHBIMH  HpopGCCaMH  (|)0T0H30M0- 
pn3an;HH  MOJiGKyji  poAoennHa  na  /m-nopGXOAax  b  $OTop6H,6HTopax  (T.  A-  ^GMnpnorjiaH, 
1967),  a  rGHGpnpoBaHnG  3Pr  —  c  3anycKa6MBiMH  PPII  nocjiGAyionpiMH  $oto-3H3Hmo- 
xhmhhgckiimh  npopoccaMH  b  3pHTGJiBHBix  KJiGTKax  c  ynacraoM  SH-rpynn  (3HKGJIB  H 
J^GMHpnorjiHH,  1961;  /^ncyjino,  1966,  1967),  to  cJiogyeT  ojKHgaTB  coxpaHGHnn  PPII  b  cy- 
XHX  cGTnaraax  KaK  b  B03AyxG,  TaK  n  b  BaKyyMG.  Oahbko  b  hocjigahgm  cjiynao  paHHHG 
(|)0T09JIGKTpHH6CKH6  OTBGTBI  TJia3a  yCHJIHBBIOTCH,  KaK  3TO  BHAHO  H3  nOJiyHGHHBIX  9KCHG- 
pHMGHTaJIBHBIX  p63yJIBTaTOB,  CBHAeTGJIBCTByiOIipiX  O  A^PO^HOM  XapaKTGpG  H0CHTGJI6H 
3apHAOB  npn  OCBGmOHHH.  B  3T0M  CMBICJIG  HOB6AGHH6  CGTHaTKH  B  BaKyyMG  BGCBMa  CXOAÏIO 
C  (|)0T03JIGKTpHnGCKHMn  CBOÏlCTBaMH  KpHCTaJIJIHHGCKHX  II  aMOp(f)HBIX  CJIOGB  XJIOpO^HJIJia, 
a  TaKHîG  coBOKynnocTH  nnrMGiiTOB  jkhboto  jincTa  b  BaKyyMG.  06napy>KGHHBiH  b  arax 
oöohx  cjiynanx  (|)ototok  KaK  Ha  B03Ayx6,  TaK  n  b  BaKyyMHBix  ycjioBnnx  nGpGHocnjicH 
npGHMyigGCTBGHHO  nOJIOÎKHTGJIBHBIMH  3apHAaMH  (AfcipKaMH) ,  T.  G.  nGpCMGIgGIIIIGM  3JIGK- 
TpOHHBIX  BaKaHCHH. 


XEMOPEU,EimHH  HACEKOMbIX  H  A^AIITHBHblE  (POPMbI  nOBEAEHIIH 

J.  A.  Elizarov-K).  A.  EjiH3apoB 
(MocnoecKUÜ  zoc.  ynueepcurer,  CCCP) 

Pa3HOo6pa3HBIG  ÓHOJIOrnnGCKHG,  3K0JI0rnAGCKHG  H  (|)H3HOJIOrHlIGCKHG  OCOÖGHHOCTH, 
o6GCnGHHBaiOin;HG  HaCCKOMBIM  CyigGCTBOBailHG  B  pa3JIHHHBIX  KJIHMaTHHGCKIIX  II  MHKpO- 
KJIHMaTIIHGCKHX  yCJIOBHHX,  H03B0JIHI0T  BBIHBHTB  y  HHX  MHOrOHHCJIGHHBIG  aAanTapHH 
K  h3mghhk)ii];hmch  ycjiOBHHM  cpGAM.  MajiBiG  pa3M6pBi  TGJia  h  OTHOCHTGJiBiiaH  npocTora 
CTpOGHHH  HaCGKOMBIX  B  OnpGAGJIGHHOH  MGpG  OTpaHíaiOTCH  II  Ha  MGXaiIH3MaX  B03HHKH0- 
B6HHH  aAanTapHH,  oöJiGman  bbihbjighhg  hx  otagjibhlix  3Agmghtob,  hto  b  pnAe  cJiy- 
naGB  TpyAHo  cgeJiaTB  y  ho3boiiohhbix  íkhbothbix. 

AAanTIIBHBIG  (J)OpMBI  nOBGAGHHH  y  HaCGKOMBIX,  TaK  ÎKG  KaK  H  y  Apymx  ÍKHBOTHBIX, 
OnpGAGJIHIOTCH  pa3BHTH6M  CGHCOpHOTO  annapaTa  H  AGHTpaJIBHOH  H6PBH0ÍÍ  CHCTGMBI. 
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PaccMaTpiiBan  noBepcmie  HaceKOMbix  npn  noncnax  nnipn  h  niiTaiiiiH,  cjiepyeT  oTRie- 
TIITb,  HTO  OCHOBHBIMH  CTHMyJiaMH,  DO  KOTOpLIM  HaCBKOMbie  HaXOßHT  nilipy  H  pa3JIH- 
BaioT  miipeBLie  cyöcTpaxbi,  hbjihiotch  XHMHnecKne  CTHMyjiH  —  3anaxn  n  BKycoBbie 
pa3flpa/KHTejiii  (Prosser,  Brown,  1962;  Schoonhoven,  1968).  CooTBeTCTBemio  y  naceiío- 
Mbix  pasBHTbi  opraHbi  xeMopepenpHH  —  ojib<|)aKTopHbie  h  KOHTaKTHbie  xeMopepenTop- 
iibie  ceHCHJiJibi,  ji0KajiH30BaHHbie  b  ochobhom  Ha  aiiTenHax,  OKOJiopoTOBbix  npnpaTKax  h 
Jiannax  nor. 

y  HaceKOMbix  c  OTiiocHTejibHO  npocTbiM  noBepeHHeM,  HanpnMep  y  KOMapoB  hjiii 
Myx,  ocoöeHHOcTii  ^yHKpnoHHpoBaHHH  xeMopepenTopHoro  annapaTa  yKa3biBaiOT  na 
OTIIOCHTeJIbliyK)  CTaÔHJIbHOCTb  XapaKTepHCTHK  HyBCTBHTeJIbHbIX  KJieTOK,  BXOpHipHX  B  CO' 
CTaB  xeMopepenTopHbix  ceHciiJiJi,  b  oxHoineHHH  hx  cnepin^HHiiocTH,  noporoB  BoaGyjKpe- 
rinn,  apanTapnii  h  pp.  B  3aBHCHM0CTH  ot  $H3HOJiorHHecKoro  coctohhiih  HaceKOMoro 
(Minnich,  1930;  Anderson,  1932;  Wolbarsht,  1957;  Evans,  1961)  —  coctohhiih  rojiopa 
hjih  }Ka>Kpbi,  po  hjih  nocjie  HHpeKJiapKH  —  ero  xeMopepenTopHbin  annapaT  HacxpoeH  na 
onpepejiemiyio  coBOKynnocTb  xHMHnecKHX  cTHMyjioB,  pencTBHe  KOTopbix  3anycKaeT  Ty 
hjih  HHyio  pem>  pe$JieKTopiibix  peaKpnn.  Bhphmo,  y  HaceKOMbix  c  pa3JiHBHbiMH  TiinaMH 
nHTaiIHH,  B3HTBIX  B  OpHOM  H  TOM  JKe  $H3HOJIOrHHeCKOM  COCTOHHHH,  6ypeT  HaÔJHOflaTbCH 
pa3HHpa  b  OTBeTax  xeMopepenxopHbix  ceHcnjui  Ha  opHH  h  Te  æe  XHMHnecKiie  pa3ppa- 
ÎKHTCJIH. 

Mbi  nonbiTajiHCb  3to  npoBepiiTb  Ha  npHMepe  pByx  npepcTaBHTejieii  OTpnpa  Diptera : 
Lucilia  caesar  L.  h  Eristalis  tenax  L.,  H3  KOTopbix  nepBan  HHTaeTCH  Ha  OTÔpocax,  bto- 
pan  —  Ha  pBeTax.  IÏ3BecTHO,  hto  b  KOHTaKXHbix  xeMopepenxopHbix  ceHCHJijiax  Myx 
HMeioTCH  S-  H  L-pepenTopbi,  B036yjKpeHiie  KOTopbix  CBHpeTe  JibCTBy eT  jih6o  o  npneMjie- 
MOCTH,  jih6o  o  HenpneMjieMocxH  nnipeBoro  cybcTpaTa  pjw  paiiHoro  HaceKOMoro.  Pa3- 
ppaîKan  pa3JiHHHbie  MopiJjojiornHecKHe  tshm  ceHcnjui  Ha  jiabejuiyMe  Myx  paBHOMOJinp- 
HbiMH  KOHpeHTpapHHMii  (0.2  M)  cojín,  caxapa  h  ipaBejieBOii  khcjiotbi,  a  TaKîKe 
0.5 %-m  pacTBopoM  Sbranerò  ajibôyMHHa,  Mbi  oÔHapymiJiH  pa3Jiiraiin  b  peaKpnnx  S-  h 
L-pepenTopoB  Ha  opHH  h  tot  >Ke  KOMnjieKc  pa3ppa?KHTejieH  y  o6x>eKTOB  c  pa3HbiMH 
THnaMH  HHTaHHH.  3(Jx|)eKT  HanSojiee  3aMeTeH  npn  pa3ppa>Keiiira  ceHciiJiJi  pacTBopaMH 
6ejiKa,  na  KOTopbiñ  ceHCHJiJibi  y  Eristalis  pearnpyeT  b  Meribrneii  CTenemi,  neM  y  Lu¬ 
cilia.  Ilpn  aHaJiH3e  otbotob  jiaSejuinpiibix  ceHcnjui  ppyrnx  bhpob  popa  Eristalis  HaSjno- 
pajiHCb  Te  Hîe  cooTHomeHHH  b  peaKpnnx  S-  n  L-pepenTopoB,  hto  h  y  E.  tenax. 

Mono^arHH  y  HaceKOMbix-$HTO(|)aroB  (Thorpe,  1930;  Dethier,  1941;  Thorsteinson, 
1953)  hjih  npepnoHHTaeMOCTb  xo3HHHa  y  iiaceKOMbix-KpoBococoB  (McClelland,  1960) 
n  napa3HTHHecKHX  HaceKOMbix  (Stadden,  1935)  npn  cboSophom  hoiicko  ninpii  hjih 
pOÔbIHH  TaKîKe,  BepOHTHO,  CBH3aHbI  C  OHpepeJieHHOH  (|)yHKn;HOHaJIbHOH  HaCTpOHKOÍÍ  B03- 
6ypHMbix  3JieMeHT0B  xeMopepenTopnoro  annapaTa,  KaK  ojib(|)aKTopHoro,  TaK  h  BKyco- 
boto.  B  jiHTepaType  H3BecTHbi  MHoroHiicjieHiibie  npHMepbi  npepnoHTeHHH  xo3Hima  hjih 
nnipeBoro  cyScTpaTa.  TaK,  KyjibTHBHpyeMbie  KOMapbi  Anopheles  b  hojibmeii  CTenemi 
pearnpyiOT  Ha  3anax  KpoBii  Toro  jkhbothoto  (Mbimb,  kpojihk)  hjih  nejiOBeKa,  Ha  koto- 
poM  KyjibTypa  BocnHTbiBaeTCH  b  TeneHHe  HecKOJibKHx  noKOJieHHH.  Harnii  riaSjnopeHHH 
noKa3biBaioT,  hto  nopoSrioe  MOJKeT  BCTpenaTbcn  h  b  ecTecTBeHHbix  ycJiOBHHX.  KoMapbi 
Aedes  H3  npupopHOH  nonyjrapHH  b  Sojibmen  Mepe  npHBJieKaiOTCH  b  oJib^aKTOMeTpe 
na  3anax  KpoBH  Tex  jkhbothbix  hjih  hthp,  KOTopbie  HanSojiee  nacTo  BCTpenaiOTCH 
b  MecTe  oÔHTaiiHH  pamion  nonyjinpHH  b  nepnopbi  MaKCHMajibHon  hhcjichhocth  KpoBO- 
cocoB.  KpoBb  ppyrnx  TenjioKpoBHbix  îkhbothbix  npnBJieKaeT  KOMapoB  MeHbme. 

ÜMeiOTCH  paHHbie  (Stadden,  1935;  Thorpe,  Gones,  1937),  yKa3biBaioiii;He  Ha  to,  hto 
y  pacTHTejibHOHflHbix  h  napa3HTHnecKHX  HaceKOMbix  b  onpepejieHHbix  ycjiOBHHX  b  Te- 
Heime  HecKOJibKHx  noKOJieHHH  moh^t  BbipaöoTaTbcn  cpBHr  npepnoHHTaeMocTH  k  nnm;e 
HJIH  X03HHHy.  BepOHTHO,  npH  3TOM  HpOHCXOpHT  HanpaBJieHHbie  H3MeHeHHH  ^yilKpiIO- 
HajibHbix  CBOHCTB  pepenTopHbix  KJieTOK,  ynacTByiomHx  b  pacno3HaBaHHH  nnipeBbix 
cyöcTpaTOB. 

CoBMecTHO  c  E.  E.  Chhhphhoh  mbi  nonbiTajiHCb  npocjiepHTb  3TOT  npopecc  Ha  npn- 
Mepe  BKycoBbix  opraHOB  KOMapoB. 

H3BecTH0  (EjiH3apoB,  1965),  hto  HaceKOMbie  no-pa3HOMy  pearnpyiOT  Ha  pacTBopbi 
XJIOpHCTOro  HaTpiIH  H  ppynix  XJIOpnpOB  B  3aBHCHM0CTH  OT  KOHpeHTpapHH  pa3ppa>KH- 
TejiH.  Majibie  KOHpeiiTpapun  cojien  Bbi3biBaioT  nojiojKHTejibHyio  nnipeByio  peaKpnio, 
öojibinne  —  peaKpnio  OTBepraiiHH.  CooTBeTCTBeHHo  Majibie  KOHpeiiTpapHH  cojieii  B03- 
6yn<paiOT  b  xeMopepenTopHbix  ceHCHJuiax  S-pepenTopw,  bojibnine  —  L-pepenTopbi. 
3th  ocoöeiiHOCTH  $yHKn;HOHHpoBaHHH  pepenToprioro  annapaTa  HaÖJiiopaiOTCH  y  mhooix 
BHpoB  Myx,  ho  ne  Bbipameiibi  y  caMOK  KOMapoB,  y  KOTopbix  npn  pa3ppa>KeHHii  KOHTaKT- 
Hbix  xeMopepenTopribix  ceHcnjui  paHHbiMH  BeipecTBaMH  B030yjKpeHHe  S-pepenTopoB 
Boobipe  He  HaöJiiopaeTcn,  HecMOTpn  Ha  to  hto  ohh  pearnpyiOT  npn  pa3ppa>KeHHH  cen- 
■  CHJiJibi  caxapaMH.  Oö^beM  BbiniiTbix  rojiopHbiMH  KOMapaMH  pacTBopoB  xjiopnpoB  HaTpnn  h 
KajiHH  ocTaeTCH  na  ypoBHe  noTpebjieHHH  pHCTHjurapoBaHHOH  Bopbi. 

B  onbiTe  KyjibTypy  KOMapoB  noMeipajin  b  ycjiOBHH  noBbimeHHOH  cojieHOCTH.  Jln- 
bhiikh  BocnHTbiBajincb  b  0.05  M  pacTBope  cojih,  a  B3pocjibie  KOMapw  BMecTo  Bopbi  no- 
JiynajiH  tot  >Ke  cojieBoii  pacTBop.  y>Ke  b  hhtom  noKOJieHHH  oÔHTaHHn  KyjibTypbi  b  ii3Me- 
HeHHbix  ycjiOBHHX  cpepbi  peaKpHH  caMOK  KOMapoB  na  pacTBopbi  xjiopnpoB  3HaHiiTejibiio 
H3MeHHJIHCb.  ypOBeHb  nOTpeÖJieHHH  paCTBOpOB  X.TIOpHCTOro  HaTpHH  XOTH  II  lie  npeBbl- 
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.CH.7!  ypoBeiib  noTpeÖJieHHH  flHCTHjumpoBamioH  bo^bi  KOMapaMH,  ho  bcg  n<e  6biji  311a- 
HHTejifcHo  BBirne,  ueM  b  KOHTpojie,  a  noTpcöJieHHe  pacTBopoB  xjiopncToro  kbjihh  Haumian 
c  KOHH,eiiTpan,HH  0.1  M  yjKo  necKOJiBKo  npeBbiniajio  noipeSjieHiie  AHCTiiJuiiipoBaHHon 

BO/1.BI. 

PerncTpapna  6ii03JieKTpHue-CK0H  aKTHBiiocTii  xcMopepcnTopiiBix  cghciijiji  Ha  xo- 
6otkg  y  KOMapoB  nonasajia,  uto  ii3mghghhg  xapaKTGpa  otbgtob  Ha  pasjrauiiBie  koh- 
pCHTpapiIH  XJIOpH^OB  CBH3aHO  C  H3M6HGHHGM  pGaKH,HH  HyBCTBHTGJIBHMX  KJIGTOK  B  CGH- 
CHJiJiax.  B  TGX  cjiyuanx,  Korßa  HaôjnogajiacB  nojioHuiTejiBHaH  HHLpGBaa  peaKpnn, 
B  a$$Gp6HTHLIX  3aJinaX  XGMOpCH,GnTOpni»IX  CGHCHJIJI  flOMHHIipOBaJIH  HMnyjILCBI  S-pG- 
pciiTopa. 

B  3aKJIIOHGHHG  MOJKHO  CKa3aTb,  UTO  HIH^OpMapHH  0  KaHGCTBG  XIIMHHGCKOrO  CTHMyjia 
nOCTynaCT  B  M03r  y>KG  B  3HaHHTeJIbHOH  CTGHGHH  o6pa6oTamiOH  Ha  ypOBHG  ncpH(|)GpH- 
HGCKHX  p6H,GnTOpHLIX  KJIGTOK.  HaCGKOMOG  HpH  BLIXO^G  H3  KyKOJIKH  y>KG  HMGGT  B  CBOHX 
XGMOpGH,GHTOpHBIX  OpraiiaX  Ha6op  HyBCTBHTGJIBHBIX  KJIGTOK  C  OnpG^GJIGHHBIMH  (|)yHK- 
UjHOHaJILHLIMH  XapaKTGpHCTIIKaMH  (cneD;H<J)HUHOCTb,  HyBCTBIITGJIBHOCTB  H  T.  fl.) ,  OÖjia- 
^aiOipHMH  OnpGflGJIGHHOH  JiaÖHJIbHOCTblO  B  3âBHCHMOCTH  OT  $H3HOJIOrHUeCKOrO  COCTOHHHH. 

CTaÖHJIBHBIG  H3MGHGHHH  yCJIOBHH  BHGHIHGH  CpGftBI,  gJIHipHeCH  B  TGHGHHG  HGCKOJIB- 
KHX  HOKOJIGHHH,  MOTyT  BBI3BaTB  y  HaCGKOMBIX  CgBHr  HaCTpOHKH  XGMOpGH,GnTOpiIBIX  KJIC- 
TOK,  npHHGM  3T0T  CgBHr  B  KOH6HHOM  CHGTG  OKa3BIBaGTCH  TGHGTHHGCKH  3aKpGnJI6HHBIM. 
y  KOMapoB  Aedes  stot  3(|)(|)gkt  HaÖJiio^aGTCfl  yjKe  uepe3  5  rGHepapnä  h  coxpaHHGTCH 
B  TGHGHHG  BCGTO  OHBITa  flO  12-TO  HOKOJIGHHH,  GCJIH  BHGIHHHG  yCJIOBHH  OCTaiOTCH  HOCTOHH- 
HBIMH.  IIo^OÖHBie  SKCHGpHMGHTBI,  HpOBGflGHHBIG  Ha  Drosophila ,  yKa3BIBaiOT  Ha  TO,  HTO 
CflBHr  npG^HOHHTaGMOCTH  nHTaTGJIBHOH  CpGflBI  3aKpGnJIHGTCH  H6p63  6  HOKOJIGHHH 

(Wright,  1964). 

r  GHGTHHGCKHH  MGXaHH3M  nOgOÖHOrO  3aKpenJIGHHH  CgBHrOB  (J)yHKIi;HOHaJIbHbIX 
CBOHCTB  HyBCTBHTGJILHBIX  KJIGTOK  XGMOpGpGHTOpiIBIX  CGHCHJIJI  GHljG  TpGÔyGT  CBOGTO 
OÔ'BHCHGHHH,  XOTH  CaMO  HBJIGHHG,  OHGBHgHO,  HrpaGT  BaîKHyiO  pOJIB  B  BBipaÔOTKG  agan- 
THBHBIX  (J)OpM  HOBGgGHHH  y  HaCGKOMBIX.  / 


THE  PERCEPTION  OF  SOUNDS  BY  THE  WORKER  BEES 


E.  K.  E  s’  k  o  V  —  E.  K.  Ecbkob 
(Research  Institute  of  Apiculture,  Rybnoye,  USSR) 

Bogs  aro  considered  to  have  no  special  sound  receptors  and  do  not  hear  sounds 
in  the  air,  though  somehow  they  perceive  the  vibration  of  the  sounds  if  they  are 
transformed  into  the  vibration  of  substrate.  The  bees  react  upon  the  vibration 
of  substrate  under  the  force  of  the  sounds  lying  in  the  range  of  25  up  to  6  000  cycles 
per  second,  by  stopping  activity  (Frings,  Little,  1957;  Frings,  Frings,  1958;  Hansson, 
1959;  Little,  1962;  Wenner,  1964).  But  there  was  not  yet  possible  to  form  the  condi¬ 
tional  reflex  of  the  bees  on  the  sounds  in  the  air  (Frisch,  1923)  or  on  the  vibration 
of  substrate  under  the  force  of  the  sound  (Esch,  Sidie,  1967).  The  failure  of  these 
experiments  can  be  explained  by  the  fact,  that  here  the  accidental  sounds  were  made 
use  of,  these  were  the  sounds,  which  didn’t  carry  any  essential  information  for 
the  bees. 

In  order  to  revise  such  a  suggestion  we  used  the  sounds,  produced  by  bees  near 
the  feeder  with  the  bait.  There  were  three  feeder  with  the  sugar  sirup,  situated 
at  an  equal  distance  each  from  other.  The  bees  were  flying  to  the  first  feeder  not 
paying  any  attention  to  the  rest  ones.  When  bees’  sounds  recorded  were  appeared 
from  a  tape  recorder  in  close  to  2nd  and  3rd  feeder,  then  bees  accumulated  near 
sounded  feeders.  Such  a  sounded  feeder  attracted  2  to  3  times  more  bees,  than  si¬ 
lent  one.  If  the  bait  (sugar  sirup)  in  all  three  feeders  was  changed  by  the  water, 
the  bees  were  flying  to  the  sounded  feeding  all  the  same.  Switching  in  recorded 
sounds  from  one  feeder  to  another  you  could  attract  the  bees  to  any  feeding  trough 
by  wish.  The  experiment  was  repeated  twelve  times  and  every  time  the  location 
of  the  feeding  troughs  was  changed  (so  as  not  to  form  the  conditional  reflex  of  the 
bees  on  the  place  of  the  feeding). 

The  results  of  the  experiment  prove  the  capacity  of  bees  to  perceive  the  sounds 
in  the  air  and  localize  their  source;  evidently  the  sounds,  produced  by  the  bees  near 
the  bait  have  some  inviling  meaning. 


13 


THE  PERCEPTION  OF  VISUAL  MOVEMENTS  IN  SCARAB AEID  BEETLES 


L.  I.  Frantsevitch,  P.  A.  Mokrushev- 
JI.  H.  OpaHpeBnu,  n.  A.  MoKpymeB 

(Zoological  Institute,  Acad.  Sci.  of  the  Ukrainian  SSR,  Kiev,  USSR) 

The  system  of  directionally  sensitive  visual  interneurones  was  investigated  on  sca- 
rabaeid  beetles  ( Melolontha  melolontha  and  related  species).  Visual  stimuli  were  pre¬ 
sented  on  the  screen  of  a  cathod-ray  tube.  Extracellulary  spikes  were  recorded  by 
glass-capillary  microelectrodes,  and  the  spikes  of  higher  amplitude  were  separated  with 
the  help  of  a  discriminator.  Using  such  method,  one  records  the  activity  of  small 
groups  of  neurones  —  from  1  up  to  4.  We  obtained  almost  one  hundred  of  recordings 
of  neuronal  groups,  which  showed  the  directional  sensitivity.  Their  properties  are 
discussed  below. 

The  average  frequency  of  spontaneous  discharge  is  about  5  pulses  per  sec. 
The  fibers  respond  to  a  light  flash  with  the  burst  of  impulses,  and  the  frequency 
decreases  to  the  darkness  level  in  1—1.5  sec.  The  feeble  offburst  was  observed  in  half 
of  cases.  The  sensitivity  to  flashes  is  almost  homogenous  in  the  whole  visual  field. 

When  the  continiously  illuminated  spot  is  present  near  the  flashing  one,  the  re¬ 
sponse  to  the  flash  in  certain  position  to  the  stationary  spot  is  inhibited.  The  direc¬ 
tion  of  the  expansion  of  inhibition  is  opposite  to  the  preferable  direction  of  move¬ 
ment.  The  instant  jump  of  bright  band  out  of  one  stationary  position  to  another 
causes  the  burst  of  impulses,  when  the  jump  is  in  preferable  direction.  The  optimal 
distance  of  the  jump  is  5 — 10  degs.  The  response  to  the  movement  of«  a  bright  verti¬ 
cal  line  is  almost  insensitive  to  the  brightness.  The  response  to  the  movement 
of  a  bright  rectangle  depends  on  the  direction  of  movement  and  does  not  depend 
significantly  on  the  sign  of  contrast. 

Directionally-sensitive  fibers  are  easily  recorded  in  proximal  posterior  parts 
of  optic  lobes.  In  many  experiments  fibers,  which  were  sensitive  to  rostrad  and 
caudad  horizontal  movements  against  the  homolateral  eye,  were  recorded  simulta¬ 
neously;  obviously,  they  were  situated  side  by  side.  The  spikes  of  caudad-sensitive 
fibers  were  higher,  longer  and  relatively  more  sparse,  than  the  spikes  of  rostrad-sen- 
sitive  units.  The  fibers  of  former  type  are  excited  by  the  caudad  movements  against 
the  homolateral  eye  and  by  rostrad  movements  against  the  heterolateral  one.  The  mo¬ 
vements  in  inverse  directions  inhibit  their  activity. 

The  conclusion  is,  that  the  detection  of  the  directed  movement  in  the  visual  field 
is  based  on  the  unilateral  inhibition  in  the  receptive  field  of  the  fiber.  The  reaction 
is  algebraically  summated  in  a  huge  receptive  field,  which  covers  both  eyes.  The  pre¬ 
ferable  directions  of  movement  against  both  eyes  are  opposite.  This  property  facili¬ 
tates  the  detection  of  small  turnings  and  provides  the  symmetrical  operation  of  mo¬ 
tor  centers  even  by  single  eye. 

The  results  of  optokinetical  experiments  on  dung-beetles  ( Geotrupes )  add  some 
features  for  the  properties  of  considered  system. 

When  an  animal  is  presented  with  a  rotating  optic  cline,  that  has  a  sharp  tran¬ 
sition  from  black  to  white  and  gradual  shade  from  white  to  black  or  vice  versa, 
the  turning  tendency  is  significantly  stronger  for  the  movement  of  the  dark  edge, 
than  for  the  movement  of  bright  one. 

When  one  eye  of  an  animal  is  shuttered  with  the  black  mask,  the  reaction 
decreases  twice,  and  in  many  animals  the  negative  phototaxis  is  added  to  the  optoki¬ 
netical  response.  If  the  mask  is  patterned  in  the  same  fashion,  as  the  drum  is.  the  re¬ 
sponse  is  symmetrical.  The  reaction  is  significantly  lower,  than  in  the  case  of 
a  black  mask. 

The  rotating  patterns  of  inclined  stripes  elicit  the  same  reaction,  as  the  vertical 
stripes  do,  till  the  deviation  from  vertical  position  is  less  than  50  degs. 


MECANISME  D  L’HOMOCHROMIE  CHEZ  DIFFERENTES  ESPÈCES  DTNSECTES 

S.  Fuzeau-Braesch 

(Laboratoire  de  Zoologie,  Faculté  des  Sciences,  Orsay,  France) 

Le  problème  de  l’adaptation  à  la  couleur  du  sol  chez  les  animaux,  ou  «homochro¬ 
mie»  a  toujours  été  relié  à  la  lutte  pour  la  vie.  Les  mécanismes  biologique  et  physio¬ 
logique  par  contre  soat  peu  connus:  les  travaux  de  notre  groupe  y  sont  consacréés. 
Ils  sont  variés,  et  il  est  possible  d’en  proposer  déjà  trois  types. 

1.  Homochromie  fausse  (ex:  Gryïlus  bimaculatus,  Psophus  stridulus  J. 
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Ces  insectes  noirs  sont  récoltés  sur  substrats  sombres.  L’homochromie  est  fausse 
car  il  s’agit  de  la  recherche  du  substrat  noir  par  l’animal  ( Grijllus :  expériences  de 
choix;  papier  noir:  80%,  blanc:  20%).  En  réalisant  les  mêmes  expériences  avec  insectes 
expérimentalement  éclaircis  (Fuzeau-Braesch,  1960),  le  même  attrait  pour  le  sol  noir 
est  évident:  l’apparente  homochromie  est  le  fait  d’un  comportement  avec  convergence 
de  teinte,  sans  adaptation  pigmentaire. 

2.  Homochromie  vraie  indirecte  (ex:  Mantis  religiosa) . 

L’homocbromie  est  vraie  car  il  y  a  modification  de  la  couleur  de  l’animal:  vert 

ou  brun.  Mais  elle  est  indirecte  car  ce  n’est  pas  couleur  du  substrat  sur  lequel  vit 

l’animal  qui  influence  la  pigmentogénèse:  le  vernissage  des  yeax  est  sans  effet. 
Des  expériences  (Passama-Vuillaume,  1965)  ont  montré  que  la  couleur  de  l’animal 
dépend  uniquement  de  l’irradiation  solaire  reçue  par  le  tégument.  Couleur  de  l’animal 
et  couleur  du  substrat  ne  constituent  que  deux  faits  simultanés: 

Faible  irradiation  tégument  vert 

végétation  verte,  régions  humides 
tégument  brun 

forte  irradiation  végétation  désséchée,  été. 

3.  Homochromie  vraie  directe  (ex:  Locusta  migratoria,  Oedipoda  coe- 
rulescens) . 

L’homochromie  est  vraie  car  il  y  a  synthèse  pigmentaire  (Levita,  1966;  Fuzeau- 

Braesch,  1966).  Elle  est  directe:  c’est  la  vision  du  sol  par  l’animal  qui  déclanche 

la  synthèse,  supprimée  par  le  vernissage  des  yeax. 

Chez  Oedipoda ,  les  nouveaux  pigments  sont  déposés  dans  l’ensemble  du  tégument 
et  à  la  surface  de  l’oeil.  L’étude  électrorétinographique  (Montel  et  coll.,  dans  presse) 
montre  une  modification  corrélative  de  la  vision  des  animaux.  La  couleur  de  base 
(obscurité  ou  élevage  sur  sol  jaune)  est  jaune.  Sur  gris,  noir,  ou  rouge,  il  s’ajoute 
un  second  pigment,  rouge,  dont  la  proportion  relative  donne  l’impression  d’adaptation 
homochrome  des  animaux  sur  sols  gris,  noir  ou  rouge  (Fuzeau-Braesch,  1966).  La  vi¬ 
sion  se  modifie  parallèlement  par: 

a)  diminution  des  amplitudes  des  réponses  exprimées  en  microvolts: 

jaune  —  486 
noir  —  354 
gris  —  257 
rouge  —  0.18 

b)  réponse  décalée  suivant  la  longueur  d’onde,  dans  le  sens  d’une  vision  plus 
faible  ver  la  zone  rouge  zu  spectre  chez  les  insectes  possédant  des  pigments  rouges. 

Les  pigments  qui  se  déposent  à  la  surface  de  l’oeil  paraissent  fonctionner  comme 
une  trame  filtrante  modifiant  la  vision.  Il  est  donc  possible  que  la  synthèse  pigmen¬ 
taire  de  l’ensemble  du  corps  de  l’animal  ne  soit  qu’une  conséquence  d’un  mécanisme 
concernant  primordialement  la  vision  et  assurant  le  maintien  d’un  niveau  qualitatif 
et  quantitatif  de  photoréception  compatible  avec  la  vie  de  l’animal. 


ON  THE  ULTRASTRUCTURAL  BASIS  OF  THE  COLOUR  VISION 

IN  THE  HONEY-BEE 

F.  G.  Gribakin  —  O.  T.  T  p  h  6  a  k  h  h 

(Sechenov  Institute  of  Evolutionary  Physiology  and  Biochemistry, 

Acad.  Sci.  USSR,  Leningrad,  USSR) 

As  it  is  well  known,  the  retinula  of  the  compound  eye  of  the  honey-bee  consists 
of  eight  visual  cells.  Our  electron-microscopical  study  of  the  retinula  has  shown 
that  all  the  visual  cells  of  the  retinula  can  be  classified  into  the  three  types,  de¬ 
pending  on  some  peculiar  features  of  their  rhabdomeres  fine  structure  and  positions 
of  the  cells’  nuclei.  It  is  important  that  the  classification  is  based  on  the  study 
of  the  ventral  region  of  the  compound  eye  when  dark  adapted. 

The  trichromatic  colour  vision  is  known  to  be  in  the  honey-bee.  Moreover, 
as  it  has  been  shown  by  Dr.  Autrum,  those  are  the  visual  cells  of  different  spectral 
sensitivity  that  form  the  morphological  base  for  the  colour  vision  in  the  honey-bee. 
There  are  three  types  of  the  visual  cells  having  their  sensitivity  maximums  near  530, 
430  and  340  nm.  To  examine  if  there  is  a  connection  between  the  "morphological” 
types  of  the  visual  cells  and  the  "physiological”  ones,  we  have  performed  a  number 
of  experiments.  The  idea  was  to  look  for  some  changes  of  the  retinula  fine  structure 
when  illuminated  with  the  light  of  the  different  wavelength  (i.  e.  the  selective  adap¬ 
tation  technique). 

The  data  obtained  can  be  represented  as  follows: 
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1)  Under  the  green  yellow  light  A.  ^480  nm  one  can  find  some  changes  of  the 
rhabdomeres  of  the  type  II  and  type  III  sells.  Hence,  cells  of  this  type  are  the  recep¬ 
tors  of  the  green-yellow. 

2)  Under  the  ultraviolet  the  certain  changes  can  be  observed  in  the  rhabdomeres 
of  the  type  I  cells.  These  cells,  as  it  follows,  are  the  receptors  of  the  ultraviolet. 

3)  Under  the  blue  light  no  changes  can  he  observed  in  the  ventral  region 
of  the  compound  eye.  Hence,  the  receptors  of  blue  seem  not  to  contribute  to  this  part 
of  the  compound  eye.  Two  receptors  of  blue  has  been  found  in  each  the  retinula 
nearer  the  center  of  the  eye. 

4)  The  fine  structure  changes  of  the  type  I  cells  induced  by  the  ultraviolet 
is  not  the  same  as  those  induced  by  the  green-yellow  or  the  blue  light  in  the  type  II 
and  type  III  cells. 

The  general  conclusions  on  this  study  look  like  follows: 

1)  There  are  the  three  types  of  the  visual  cells  in  the  compound  eye  of  the  ho¬ 
ney-bee,  as  the  electron  microscopy  has  shown; 

2)  There  is  a  certain  correspondence  between  the  "morphological”  and  "physio¬ 
logical”  types  of  the  visual  cells  of  the  honey-bee; 

3)  Each  the  retinula  consists  of  the  visual  cells  of  the  different  spectral  sen¬ 
sitivity; 

4)  The  mechanism  of  the  reception  of  the  green-yellow  and  the  blue  light 
does  not  seem  to  be  identical  to  that  which  is  responsible  for  the  reception  of  the 
utlraviolet. 

5)  The  polarization  plane  position  appears  not  to  be  detected  by  a  single  ommati- 
dium  since  there  is  the  only  direction  of  the  microvilli  of  the  ultraviolet  receptors 
within  a  single  ommatidium. 


RHYTHMIC  ACTIVITY  AND  DELAYED  RESPONSIVENESS 

IN  IMPLANTED  GANGLIA 

D.  M.  Guthrie 

(Department  of  Zoology,  Marischal  College,  University  of  Aberdeen,  Scotland,  U.K.) 

Ganglia  taken  from  3rd  or  4th  instar  larvae  of  the  American  cockroach  ( Peripla - 
neta  americana  L.)  were  implanted  into  the  coxae  or  subcoxal  cavities  of  7th  or  8th 
instar  larvae.  Mesothoracic  ganglia  were  used  in  most  experiments,  and  the  host 
nerve  supply  to  the  implant  area  was  cut  back  in  order  to  allow  the  graft  freedom 
to  make  functional  connections  with  local  sense  organs  and  muscles. 

These  experiments  were  designed  to  discover  the  dependence  of  adaptive  reflexes 
on  the  control  of  the  head  ganglion,  and  the  neurobiotactic  properties  of  a  periphe¬ 
rally  situated  piece  of  central  nervous  tissue. 

The  behaviour  of  the  implanted  ganglion  falls  into  three  phases. 

1)  A  growth  period  from  the  time  of  the  operation  up  to  a  month.  During  this 
period  the  low  frequency  (10  c/s)  discharge  in  one  or  two  fibres  of  nerves  2  and 
5  is  replaced  by  higher  frequencies  in  many  fibres  of  all  the  nerves.  End  plates  are 
formed  with  some  of  the  adjacent  muscle  fibres  and  a  weak  tonus  can  be  detected 
in  these  muscles. 

2)  From  one  month  to  four  or  five  months  a  number  of  events  take  place. 
The  control  of  the  muscles  by  the  implanted  ganglion  becomes  more  marked,  and 
this  ganglion  begins  to  receive  the  terminals  of  many  sensory  fibres  which  were 
previously  connected  to  the  host  mesothoracic  ganglion.  Stimulation  of  local  mecha- 
noreceptors  results  in  motor  responses,  but  these  responses  often  show  certain  unique 
features.  For  instance  the  tibial  spine  flexor  muscle  reflex  which  usually  shows 
an  all-or-none  feature  exhibits  marked  facilitatory  properties,  with  a  series  of  incre¬ 
mental  responses  occurring  over  as  many  as  ten  trials.  This  may  be  a  result  of  the 
absence  of  central  inhibition,  but  it  does  not  occur  in  the  isolated  segment  prepara¬ 
tion.  During  this  second  period  the  situation  is  rendered  a  little  more  complex 
by  the  arrival  of  host  axons  in  the  graft  area,  and  some  of  them  enter  the  implant 
ganglion  towards  the  end  of  this  time.  In  many  examples  the  implant  ganglion  be¬ 
comes  considerably  enlarged  during  this  period  of  growth. 

3)  The  third  period  from  five  to  seven  months  is  the  most  interesting.  In  the  first 
place  the  implant  ganglion  begins  to  develop  a  spontaneous  rhythm  most  easily 
observed  in  its  efferent  connections  with  muscle  fibres,  and  this  results  in  muscular 
twitches.  The  frequency  of  these  discharges  varies  between  8  and  30  each  minute, 
but  during  any  period  of  day,  10  or  15  min  it  is  fairly  constant.  Antagonistic  muscles 
may  exhibit  the  same  rhythm,  and  many  muscles  in  a  limb,  from  the  coxal  muscles 
to  the  tarsal  depressor  muscle.  A  second  phenomenon  is  the  delayed  and  self-faci¬ 
litating  nature  of  many  reflexes.  For  instance  a  brief  mechanical  stimulus  applied 
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lo  the  trochanteral  hair  plate  evokes  no  immediate  change  in  the  frequency  of  bursts, 
but  after  6  sec  the  relaxation  phase  of  the  next  three  twitches  is  curtailed  and 
G  or  8  sec  subsequently  the  frequency  of  bursts  is  doubled.  Delayed  responses 
of  a  rather  similar  kind  also  follow  electrical  stimulation.  During  this  there  is  also 
a  definite  inhibitory  effect  from  the  host  ganglion,  and  by  using  a  counting  pro¬ 
cedure  involving  amplitude  level  selection  it  is  possible  to  suggest  that  this  effect 
is  more  pronounced  with  regard  to  small  than  large  muscle  potentials.  Microelectrode 
studies  within  the  motor  neuropile  of  the  implant  ganglion  fail  to  show  any  loca¬ 
lized  pacemaker,  but  rather  an  ensemble  of  frequencies. 


INTERACTION  BETWEEN  OCELLAR  AND  COMPOUND  EYE  VISUAL 

UNITS  IN  SCHISTOCERCA  GREGARIA 

L.  J.  H  e  a  1  d  (L.  J.  Goodman) 

(Department  of  Zoology,  Queen  Mary  College,  London  University ,  U.  K.) 

Behaviour  experiments  have  shown  that  the  dorsal  ocelli  of  the  desert  locust, 
Schistocerca  gregaria ,  whilst  rarely  mediating  locomotory  responses  of  photic  sti¬ 
muli  themselves,  influence  in  either  a  synergistic  or  antagonistic  manner  responses 
mediated  by  the  compound  eyes.  Suspended  flying  locusts  show  a  transient  increase 
in  flight  speed  in  response  to  a  decrease  of  light  intensity.  The  size  of  this  increase 
is  directly  related  to  the  relative  decrease  of  intensity  and  inversely  related  to  the 
rate  of  the  decrease  in  normal  intact  animals.  When  the  compound  eyes  function 
alone  the  response  is  reduced  very  considerably.  When  the  ocelli  function  alone 
they  are  unable  to  mediate  the  response  unless  extreme  changes  of  intensity 
are  used. 

The  ocelli  are  unable  to  mediate  directional  responses  yet  they  seem  to  exercise 
a  fine  control  on  steering.  An  example  of  this  can  be  seen  in  the  dorsal  light 
response  (Goodman,  1965)  of  S.  gregaria  in  which  normal  flying  locusts,  suspended 
so  that  they  have  freedom  to  rotate  only  in  the  rolling  plane,  will  orientate  them¬ 
selves  to  a  narrow  light  beam  by  rotating  about  their  long  axis  until  the  dorsal 
region  of  the  two  compound  eyes  are  stimulated  and  then  remaining  flying  in  this 
position.  With  the  ocelli  alone  operating,  locusts  are  quite  unable  to  orientate  to 
the  light  beam,  however  then  they  are  occluded  and  the  compound  eyes  are 
functioning  alone  they  do  not  orientate  so  quickly  or  so  accurately  to  the  beam. 

In  photokinetic  behaviour,  the  two  sets  of  photoreceptors  are  found  to  have 

similar  effects  on  walking  speed  at  low  intensities  and  opposite  effects  at  high 
intensities. 

Jander  and  Barry  (1968)  have  shown  that  the  orientation  behaviour  of  Locusta 
migratoria  and  Gryllus  bimaculatus  can  be  explained  by  assuming  that  the  lateral 
ocelli  are  acting  synergistically  with  the  compound  eyes  at  low  intensities  and 
antagonistically  at  high  intensities. 

Examination  of  single  ocellar  visual  units  in  the  ventral  connectives  and  me- 
sothoracic  ganglion  of  Schistocerca  gregaria  has  demonstrated  synergistic  and 
antagonistic  interaction  of  the  compound  eye  and  ocellar  visual  units. 

Three  types  of  ocellar  units  have  been  identified  in  the  connective:  a  large 

giant  fibre  which  fires  at  light  off,  an  on/off  response,  and  a  unit  which  fires  at 

"on”  with  a  slow  rate  of  adaptation.  Each  connective  contains  at  least  3  giant 

"off”  interneurons,  each  one  fired  by  a  different  ocellus.  These  units  are  probably 
large  second  order  neurons.  Their  properties  resemble  those  of  other  insect  giant 
fibre  system.  No  interaction  between  the  ocelli  and  the  compound  eyes  is  registered 
in  these  units.  Interaction  occurs  between  the  other  two  types  of  unit  reported  and 
compound  eye  units'  at  cerebral  ganglion  level. 

It  the  mesothoracic  ganglion,  motor  units  of  two  types  have  been  found  which 
can  be  driven  either  synergistically  or  antagonistically  by  both  types  of  photore¬ 
ceptor.  Units  which  are  silent  in  darkness  and  which  fire  in  response  to  either 
ocellar  or  contralateral  compound  eye  stimulation  have  been  recorded.  In  addition 
there  are  units  which  fire  continuously  at  a  low  rate  and  whose  rate  of  firing  can 
be  influenced  by  either  type  of  photoreceptor. 
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THE  FINE  STRUCTURE  OF  THE  INSECT  MECHANORECEPTOR  ORGANS 


V.  P.  Ivanov  — B.  H.  IlBanoB 

( Sechenov  Institute  of  Evolutionary  Physiology  and  Biochemistry, 

Acad.  Sci.  USSR,  Leningrad,  USSR) 

The  mechanoreceptor  hair  organs  on  the  antenna  in  the  honey-bee  ( Apis  melli- 
fera  L.),  in  the  beetle  ( Acilius  sulcatus  L.)  and  those  on  the  anal  segment  in  the 
mosquito  larvae  ( Culex  pipiens  L.)  have  been  examined  with  the  electron  micro¬ 
scope.  Along  with  the  organs  mentioned  the  fine  structure  of  the  chordotonal  sen- 
silla  of  the  Johnston’s  organ  in  Acilius  sulcatus  and  those  of  the  tympanic  organ 
(ear  organ)  in  the  Decticus  verrucivorus  L.  was  studied. 

The  each  sensillum  (i.  e.  single  sensory  complex)  under  investigation  consists 
as  usual  of  one  bipolar  sensory  cell,  the  Schwann  cell,  the  enveloping  cells  and 
their  derivatives  (external  cuticular  part,  scolopoid  sheath,  vacuole,  etc.).  In  all  the 
types  of  the  mechanoreceptor  organs  studied  the  sensory  cell  body  lies  within  the 
layer  of  the  hypodermal  epithelium  or  beneath  the  bypodermis.  The  proximal  pro¬ 
cess  and  the  body  of  the  sensory  cell  are  enveloped  in  the  Schwann  cells.  The  sen¬ 
sory  cell  sends  the  long  distal  process  (dendrite),  enclosed  in  the  enveloping 
cells,  towards  the  specialized  attachment  point  of  the  sensillum.  The  distal  process 
consists  of  two  different  segments.  The  terminal  segment  (modified  cilium)  pe¬ 
netrates  the  vacuole  of  the  enveloping  cells  and  attaches  to  the  specialized  part 
of  the  cuticle.  This  part  has  the  form  of  the  cone,  spine  (hair  organs)  or  the  articu¬ 
lar  membrane,  cuticular  cap,  etc.  (chordotonal  organs).  Either  the  whole  cilium 
or  its  distal  part  is  enclosed  within  the  cuticular  tube  (scolopoid  sheath),  attached 
to  the  cuticular  part  of  the  sensillum.  The  most  striking  feature  of  the  insect 
mechanoreceptor  organs  studied  is  availability  the  tubular  body,  consisting  of  the 
numerous  microtubules  200  Â  in  diameter,  or  its  counterpart  in  the  distal  part 
of  the  modified  cilia. 

There  is  reason  to  believe  that  mechanical  deformation  of  the  cuticular  part 
is  transmitted  to  the  ending  of  the  modified  cilium.  Shearing  stresses  of  the 
ciliary  membrane  and/or  tubular  body  is  likely  to  result  in  the  electrical  activity 
of  the  sensory  cell.  It  schould  be  emphasized,  that  the  structural  difference  of  the 
cuticular  and  some  other  parts  of  the  sensilla  seems  to  connect  with  their  functio¬ 
nal  special  features. 

The  hair  organs.  The  tactile  hairs  ( sensilla  chaetica)  in  the  honey-bee 
are  the  short  and  solid  spines.  The  each  hair  is  situated  on  the  membraneous 
socket.  There  is  the  canal  within  the  cuticle  beneath  both  the  hair  and  its 
membrane.  The  modified  cilium  passes  through  the  canal  and  terminates  at  the 
hair  base.  The  similar  hair  organs  occur  also  on  the  antenna  of  the  beetle. 

The  hair  organs  ( sensilla  trichoidea)  in  the  mosquito  larvae,  as  distinct  from 
those  described,  have  the  hollow,  long  and  delicate  hair.  It  is  sunken  into  an  arti¬ 
cular  membrane,  elevated  to  from  tubercle,  leaning  against  the  overhang  of  the 
cuticle  at  one  side.  The  cilium  tip  enters  into  the  special  cuticular  body  (the  apical 
body)  by  which  means  one  is  attached  to  the  hair  base. 

The  chordotonal  organs.  In  the  case  of  the  Johnston’s  organs  in  the 
beetle  the  modified  receptor  cilium  terminates  within  the  fibrillar  cuticle  layer  of 
the  joint  membrane  in  the  third  antennal  segment.  The  cilium  is  attached  by  the 
scolopoid  sheath  to  the  epicuticle  of  this  membrane.  There  is  the  scolopoid  body 
within  the  cytoplasm  of  'the  enveloping  cell.  It  contains  the  fibrous  strands,  situated 
near  the  cytoplasmic  membrane,  lining  the  vacuole. 

As  for  the  tympanal  chordotonal  sensilla,  the  tip  of  the  receptor  cilium  is 
inserted  into  the  cuticular  cap,  lying  in  the  depression  of  the  cap  cell.  The  cell 
is  attached  by  means  of  fibres  to  the  epithelium  of  the  leg  trachea. 


THE  PRESENT  STATUS  OF  INSECT  ATTRACTANTS 

i 

M.  Jacobson 

(Entomology  Research  Division,  U.S.D.A.,  Beltsville,  Maryland,  U.S.A.) 

According  to  the  World  Health  Organization  insect  pests  are  responsible  for 
half  of  all  human  deaths  and  deformities  due  to  disease.  Insects  consume  or  destroy 
about  a  third  of  everything  that  man  grows  or  stores. 

Many  insects  find  their  food,  their  partners  for  mating  and  favorable  sites  in 
which  to  deposit  their  eggs  by  means  of  automatic  responses  to  various  scent  cues. 
Male  moths,  for  example,  can  smell  potential  sexual  partners  at  a  considerable 
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distance,  and  each  species  tends  to  have  its  own  distinctive  odor.  This  behavior 
makes  Ihe  odor-baited  lure  a  most  promising  means  of  getting  rid  of  destructive 
or  pest  species  of  insects. 

Until  about  a  decade  ago  the  prospects  for  effectively  employing  attractants 
on  any  large  scale  did  not  look  bright.  In  recent  years,  however,  the  method  has 
scored  an  impressive  success  in  the  United  States  by  helping  to  eradicate  the  Me¬ 
diterranean  fruit  fly,  Ceratitis  capitata  (Wiedemann),  from  a  million  infested  acres 
in  Florida  using  the  attractant  known  as  "siglure”  (Gertler  et  ah,  1958).  The  much 
more  efficient  attractant  now  in  use  to  detect  and  suppress  reinfestations  by  this 
pest  is  trimedlure  (Beroza,  Green,  1963). 

The  demonstration  that  populations  of  Oriental  fruit  flies,  Dacus  dorsalis 
Hendel,  can  be  eradicated  by  using  the  male  lure  methyl  eugenol  combined  with 
an  insecticide  (Steiner  et  al.,  1965)  offers  the  hope  that  other  types  of  strong  male- 
lures  can  be  useful  for  the  control  or  eradication  of  important  insect  species.  Spe¬ 
cial  plastic  traps  are  being  used  for  survey  in  areas  in  which  the  medfly,  Oriental 
fluit  fly,  and  melon  fly  ( Dacus  cucurbitae  Coquillet)  occur  together;  these  traps 
contain  three  lures,  namely  trimedlure,  methyl  eugenol,  and  "cue-lure”  (Jacobson, 
Beroza,  1963). 

The  compound,  2,4-hexadienyl  butyrate,  has  recently  been  found  to  be  highly 
attractive  to  yellow  jacket  wasps,  Vespula  spp.,  in  the  field  (Davis  et  al.,  1967); 
the  attractant  is  used  in  simple  traps.  The  European  chafer,  Amphimallon  majalis. 
(Razoumovsky),  is  being  kept  under  surveillance  by  traps  baited  with  butyl  sorbate, 
and  control  measures  are  applied  where  necessary. 

The  insect  sex  attractants  are  excellent  examples  of  materials  that  can  be  used! 
selectively  for  survey  and  control.  Although  the  prevalence  of  these  attractants  in 
the  insect  world  is  still  largely  unknown,  sex  attractants  had  been  demonstrated 
in  200  insect  species  (Jacobson,  1965)  and  the  number  has  now  reached  approxi¬ 
mately  300.  Of  these,  about  15  have  been  chemically  identified  and  synthesized. 

The  use  of  sex  attractants  as  a  weapon  against  insects  began  with  the  gypsy 
moth,  Porthetria  dispar  L.,  whose  natural  attractant  (gyptol)  has  been  used  for 
a  number  of  years  to  pinpoint  areas  of  infestation  so  that  control  measures  could 
be  applied.  Thousands  of  inexpensive  paper  cup  traps  are  used  for  this  purpose 

in  the  New  England  area  of  the  United  States  (Jacobson,  Beroza,  1963).  The  sex 
attractant  of  the  cabbage  looper  moth,  Trichoplusia  ni  Hübner  (Berger,  1966), 
synthesized  commercially  by  a  method  developed  by  U.  S.  D.  A.  chemists  (Green 
et  ah,  1967),  is  being  used  for  control  on  a  large  scale  in  Arizona  and  California 
in  conjunction  with  "black  light”  (ultraviolet)  traps  (Wolf  et  ah,  1967).  The  feasi¬ 
bility  of  using  the  attractant  to  prevent  the  male  insect  from  locating  females  in  the 
field  has  been  demonstrated  (Shorey  et  ah,  1967).  Another  example  of  the  use  of 
a  sex  attractant  in  control  is  that  of  the  pink  bollworm,  Pectinophora  gossypiella 
(Saunders),  a  serious  pest  of  cotton-growing  areas  around  the  world  (Jones,  Ja¬ 
cobson,  1968). 

We  are  particularly  hopeful  that  sex  attractants  will  provide  the  means  of 

advancing  the  male  annihilation  principle  (Knipling,  1968). 


3ABHCI1MOCTB  PA/JHAIJHOHHOÏÏ  HyBCTBHTEJIBHOCTH  Y  PROTOPHORMIA 
TERRAENOVAE  OT  COCTOHHHH  KJIETOHHOTO  AbIXAHHH 

P.  G.  Kalmykov  —  n.  T.  K  a  ji  m  m  k  o  b 
(BoeHHO-Medui{UHCKaH  anadeMun,  Jlenumpad ,  CCCP) 

B  npopecce  MeTaMop(|)03a  uyBCTBHTejibHOCTb  Myxn  k  raMMa-jiyuaM  (GO60,  Biiemnee 
oÖJiyqeHne)  pa3jmirao.  Ilo  cpaBHenmo  c  oKpbijieHHbiMH  ccoöhmh  SMöpiioiibi  b  8—10  pa3 
uyBCTBHTejibHee  k  gencTBHio  pagnagHH,  jihhhhkh  —  b  40—50  pa3  n  KynojiKii  — 
b  3—4  pa3a.  Pastinane  b  pagnagHOHHOH  nyBCTBUTejibHOCTn  Myx  b  npopecce  MeTaMop- 
<|)03a  CBH3aHO  C  OCOÔeHHOCTHMIÏ  $H3MOJIOrHqeCKOro  COCTOHHHH  pa3BIIBaiOipHXCH  (J)OpM, 
b  uacTHOCTii  c  BbipameHHOCTbio  He  nogaBjiaeMon  pnarmgaMH  ciicieMbi  gbixamiH. 

npiiMenemie  b  KanecTBe  nnrnönTopa  pHTOxpoMOKCHga3bi  chhhjibhoh  khcjiotbi 
H03B0JIHJI0  ycTaHOBHTb  cjiegyioipHe  noKa3aTejiH  b  npopeHTtioM  BbipaaceHHH  cooTHome- 
HHH  nogaBJineMoro  n  ocTaTouHoro  gbixamm  y  OTgenbHbix  $a3  MeTaMop(|)03a  Myx  go 
oojiyneHHH.  Y  OKpbiJieiiHbix  ocoôen  nogaBJineMoe  gbixamre  cocTaBJineT  24—49.15%, 
ocTaTOHHoe  —  76—50.75%,  y  jiiihhhok —  74.4—89.72%  h  25.6—10.28%,  y  KyKOJioK  — 
38—76.67%  n  62-23.33%. 

npaBHJibHOCTb  npegnojiojKeHHH  o  3aBHCHM0CTii  pagHapnoHHon  uyBCTBiiTejibnocTii 
OT  COCTOHHHH  OCTHTOUHOrO  gbIXaHHH  nOgTBepyKgaeTCH  TaKHCe  aHaJIH30M  oôipero  OÖMeHa 
(no  gbixaTeJibHOMy  K03(J)(|)HpHeHTy)  h  cocTOHHiieM  aKTHBHocTii  jnma3bi.  Y  Heoôjiyuen- 
Hbix  OKpbiJieiiHbix  Myx  gbixaTejibHbiH  K03^)^)HpHeHT  cocTaBJineT  1.1— 1.3  npn  othoch- 
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TejiBHo  noBLimeHHon  aKTHBHOCTn  aima3Bi  TKaHen  HaceKOMoro;  y  KyKOJiOK  ero  noKa3a- 
TeJib  KOJieÖJieTCH  b  npepeaax  0.9— 1.0,  y  jih^hhok  —  0.6— 0.9.  Akthbhoctb  anna3Bi 
MOHbrae  y  KyKOJiOK  h  b  siiaanTeaBHOH  cTeneim  nomiîKeHa  y  hhhhhok. 

B  jiHTepaiype  hmciotch  yKasanna  Ha  to,  hto  y  6ecno3BOHOHHBix  yBeanaeHne  pbi- 
xaiejiLHoro  Koa^KfinpneHTa  ( RQ>i )  h  noBBiuieHiie  aKTHBHOCTn  anna3Bi  hbjihiotch 
cjieflCTBHOM  yBejinaeHHH  ypeaBHoro  Beca  b  TKaHeBOM  ra30o6Merre  ocTaToarroro  pBixaHna. 

B  OHBiTax  Hap  oónyaemiBiMn  HaceKOMBiMH  öbijio  noKa3ano,  hto  nocjie  pencTBna 
papnapnn,  KaK  npaBHJio,  aKTHBirpyeTca  iieHyBCTBHTeaBiioe  k  pnaHnpaM  pBixaHne  n 
ymeTaeTCH  cncTeMa  ra3ooÖMeHa  c  yaacTiieM  n;HTOxpoMOKCHpa3Bi. 

AKTHBapHK)  ocTaTOHHoro  pBixatina  y  oôayaeiiHBix  Myx  caepyeT  paccMaTpnBaTB 
Kan  Mo6HJiH3au;Hio  3aru;iiTHBix  cboiictb  opraHH3Ma  b  OTBex  na  pencTBiie  noHH3Hpyro- 
ipero  H3ayaeHHa. 

OnBiTaMii  Hap  Protophormia  terraenovae  iJOKa3airo,  hto  CTeneHB  BBipa/KemrocTH 
He  nopaBaaeMoro  piiaHiipaMH  pBixaHna  HMeeT  cyn]¡ecTBeHHoe  3HaaeHne  paa  papnapnoii- 
Iioii  HyBCTBIITeJIBHOCTII  HaCeKOMBIX. 


OnBIT  H3yHEHHH  HEKOTOPBIX  OGOBEHHOCTEÏÏ  HBOBOH  MOJIM 
HYPONOMEUTA  RORELLA  HB.  riPH  nOMOIip  GBETOJIOByillEK 
C  yJIBTPAOHOJIETOBBIM  HCTQHHHKOM  H3JiyHEHHH 

V.  S.  Karasev,  V.  P.  P  r  i  s  t  a  v  k  o  —  B.  C.  K  a  p  a  c  e  b,  B.  II.  PI  p  ii  c  t  a  b  k  o 
(ynpauHCKUü  HayHHO-uccjiedoeaTejibCKuü  uhctutijt  3auçurbi  pacremiü,  Kuee,  CCCP) 

rjiaBHeiiiuHM  BpepHTejieM  iibbi  6eaon,  ochobhoh  aecoo6pa3yroin;en  nopopBi  naaBue- 
BBix  Haca>KpeiiHiì  Ha  lore  ynpamiBi,  aBaaeTca  HBOBaa  mojib  —  Hyponomeuta  rorella , 
ónoaorna  KOTopoir  ocBerpeHa  Kpainre  HepocTaToairo.  H3yaeHne  ocoöeHHOCTen  noBepe- 
HHH  HMaro  3Toro  Biipa  oôbihhbimh  MeTopaMii  ire  scerpa  bo3mo?kho  b  cbh3h  c  hohhbim 
o6pa30M  JKH3HII  ÖaÖOHeK  H  TpypHOCTBK)  OÖCJieflOBaHHH  nJiaBHeBBIX  HacaiKpeHHH. 
IIoaTOMy  ocoÖBiH  HHTepec  npepcTaBJiaeT  ncnoaB30BaHne  HeKOTopBix  iiobbix  MeTopoB, 
b  tom  aliene  npHBJieaeHHe  naceKOMBix  hctohhhkom  yaBTpa(f>noaeTa. 

B  HauiHX  onBiTax  ncnojiB30BajiacB  CBeTOJiOByniKa  3CJiy-3  KOHCTpyapiin  G.  B.  Ah- 
ppeeBa  b  Mopn^HKapnir  aaöopaTopnn  6ho$h3HKh  ynpH3P  c  yaBTpa$noaeTOBBiM 
iictohhhkom  H3ayaeHHa  —  aaMnon  IIPK-4.  Haôaroperina  npoBopnancB  b  Beaepmie,  hoh- 
HBie  h  yTpeHHHe  aacBi  c  10  moJia  no  7  ceHTaöpa  1967  r.  b  J^HenpoBCKHx  njiaBHax 
b  panoHe  r.  I^ropyrnracKa.  B  pe3yjiBTaTe  axon  paöoTBi  noayaeHBi  paHHBie  o  npopoa- 
HÎHTeaBHOCTH  JlëTa  MOJIH,  BJIHHHHH  MeTeopOJIOmaeCKHX  (|)aKTOpOB  Ha  aKTHBHOCTB  JlëTa, 
paaBHocTH  MnrpapHH  mojiii  h  pp.  IIpopojiaaiTejiBHocTB  aëTa  nonyjiapmi  öaöoaeK  cocTa- 
Bnaa  58  pu  en.  Ha  aKTHBHOCTB  aëTa  b  3T0t  nepnop  b  nepByio  oaepepB  Banaan  BeTep 
h  ocapKH.  Koa(J)(|)Hii,HeHT  Koppeaanpiii  Mea^py  aKTHBiiocTBio  aëTa  (ancaoM  npnaeTeB- 
miix  Ha  aoByiHKy  6a6oaeK  Moan  c  22  no  24  aac.,  t.  e.  b  nepnop  Hanôoaee  aKTHBiroro 
aëTa)  h  cnaoH  BeTpa  paBeH  — 0.29  (npn  P  =  0.05).  B  poaîpanBBie  seaepa  aëT  npenpa- 
ipaaca.  BaaamocTB  0Ka3BiBaaa  3HaaiiTeaBHO  MCHBinee  Bananne.  CpepiiecyToaHBie 
TeMnepaTypBi  HaxopnancB  b  npepeaax  onTHMaaBHBix  BeaaanH  h  noaTii  He  peñcTBO- 
Baaii  ira  aKTHBHOCTB  aëTa. 

JlëT  Haaimaaca  c  HacTynaeHHeM  cyMepen  h  npopoaaiaaca  po  6  aac.  yTpa.  npn  ot- 
cyTCTBini  HeôaaronpnaTHBix  $aKTopoB  (BeTpa  h  pornpa)  HanSoaBinaa  aKTHBHOCTB 
aëTa  6a6oaeK  Moan  oTMeaaaacB  c  22  po  24  aac.,  a  ecan  yTpeHHaa  TeMnepaTypa  He  na- 
paaa  linaje  21°,  to  h  c  3  po  5  aac.  yTpa.  JJaaBHOCTB  pa3aeTa  Moan  onpepeaaaacB 
nyTeM  MapKupoBKH  KpacHTeaaMH  (jraroopecirpiHOM  n  papoMHHOM-C  6a6oaeK,  KOTopBix 
BbinycKaan  na  pa3anaHOM  paccTOHHHH  ot  aoByinnn.  MaKCHMaaBHoe  paccTOHHHe  pa3- 
aeTa  b  naninx  onBiTax  paBHaaocB  50  m. 

HaKonaeiiHBie  hbmh  paHHBie  no  3aBncnMocTn  anpeKaapoK  ot  aKTHBHOCTn  aëTa 
no3BoaflT  b  paaBHenmeM  3aMeHHTB  TpypoeMKne  yaeTBi  Ha  pepeBBnx  HOKa3aTeaeM  an- 
THBHOCTH  aëTa.  yaeTBi  nnpcKaapoK  Ha  pa3anaHOM  paccTonnnn  ot  aoByinnn  yate  no- 
Moran  bbihchhtb  BannHire  yaBTpa(|)HoaeTOBoro  H3ayaeHnn  na  pacnpepeaeHne  Bpepn- 
Tean  b  HacarKpennn.  HenocpepcTBeHHo  y  aoByiHKn  Kaapnn  oTcyTCTBOBaan.  Ha  pac- 
.ctohhhh  50  m  ot  aoByiHKH  ÖBiao  30  KaapoK  ira  100  BCTBen,  ira  100  m  —  8  n  ira 
^50  m  -  12. 

npnBepeiiHBie  paHHBie  noKa3BiBaroT  bosmoikhoctb  ncnoaB30BaHiiH  cBeToaoByrueK 
b  çcnen;H(|)HaecKHX  ycaoBnnx  naaBHen  He  ToaBKo  pan  BBiHCHennn  ônoaornaecKnx  oco- 
iSeHHOCTen  öaöoaen,  ho  ii  pan  BBiHBaeHHH  BpepnTeaen,  yaeTOB  nx  ancaeHHocTn  b  Ha- 
,  caœpeHHHX  n  onpepeaeHnn  a^eKTiiBHocTii  xnMnaecKnx  oôpaôoTOK,  a  TaKHte  nprnie- 
HeriHH  yaBTpa(|)HoaeTOBBix  ncToaHiiKOB  cneTa  b  KaaecTBe  aTTpaKTariTa  b  6opBÔe  c  Bpep- 
HBiMH  naceKOMBiMn. 


nPOIÏPPIOLJEnTOPbl,  KOHTPOJIHPyiOIipiE  ABH5KEHHH  A3HATCKOR 

CAPAHHH  LOCUSTA  MIGRATORIA  L. 


N.  I.  I(njasewa-H.  H.  K  h  h  3  e  b  a 

(IIhctutijt  36oaioi{uohhoü  (ßu3UOjiozuu  u  ôuoxumuu  um.  Tl.  M.  Cenenoea 

AIT  CCCP,  Jleuumpad ,  CCCP) 

K  niiTepopepenTopaM,  BOcnpimHMaioigHM  MbimeHHbie  pBHmeHHH,  b  nepByio  oue- 
pegb  OTHOCHTCH  pa3JiHHHoro  popa  pepenTopbi  pacTHmeimn.  CaMbiMii  npHMHTHBiibiMH 
pepenTopaMH  pacTH/KemiH  hbjihiotch  MyjibTiinojiHpiibie  neiipoHbi  oôipeii  nponpiiopen- 
TiiBiion  (|)yHKmm,  HiraepBHpyioipHe  rrmogepMy  h  BcrpeuaioigiiecH  bo  Bcex  yuacTKax 
Tejía,  rge  nponcxogHT  ne3HaHHTejibHaH  ge(|)opMagHH  KyTiiKyjibi.  Eojiee  cnepHajni3ii- 
poBaHHbie  pepenTopbi  npepcTaBJiniOT  coôoik  cycTaBHbie  MyjibTimojiHpiibie  nenpoiibi 
KOHeHHOCTen,  TopaKca,  KpbijibeB  h  t.  p.,  pacnojiojKenHbie  b  MecTax  Hanôojibinero  pacTn- 
HiemiH  KyTiiKyjibi. 

Ocoôoe  MecTo  3aHHMaiOT  MbimeuHbie  pepenTopw.  K  hhm  otiiochtch  opHiiOHiibie 
MyjibTimojiapHbie  HenpoHbi,  HHHepBHpyioHiHe  cyxomunm  h  Mbimgbi  b  KoiieuHOCTHX  ca- 
pamm.  TimiiuiibiM  MbimeBHbiM  pepenTopoM  HBjmeTCH  napHbin  aôpoMimajibHbiH  pepen- 
Top  pacTHHieHHH.  B  Me30-  h  MeTaTopaKce  a3HaTCKon  capanoli  iiMeeTcn  oco6mh  cTpeu- 
pepenTop  KpbiJia.  C  pepenTopaMH  pacTHHieimn  (hyHKpiioHajibiio  cxopHbi  xoppoTOHaJib- 
Hbie  opraiibi  KOHeuHocTeri.  XoppoTOHajibHbin  oprali  /JîKOHCTOHa  aHTerni  peryjinpyeT, 
BepoHTHo,  CKopocTb  nojieTa  h  HBJiaeTCH  opraHOM  uyBCTBa  THîKecTH. 

K  3KCTepopepenTopaM,  b  ochobhom  KocBemro  cBH3airabiM  c  MbmieniibiMii  pBHHœ- 
HHHMH,  OTHOCHTCH  KOJIOKOJIOBIipHblö  CeHCHJIJIbl  H  ipeTHIIKOBbie  IIOJIH.  KoJIOKOJIOBIipHbie 
cencHJijibi  BocnpiniiiMaioT  pacTHHieHHe  KyTiiKyjibi,  Bbi3BaHHoe  MbimeuiibiMH  pBiDKe- 
HIIHMH  (  CeHCHJIJIbl  npOKCIIMaJIbHblX  OTpeJIOB  KOHeHHOCTeñ  H  TopaKca  B  OCHOBaiIIIH 
KpbijibeB),  paBjieHiieM  B03pyxa  (ceHCHJUibi  ppbuibeß)  hjih  Harpy3K0ii  (cencHJiJibi  6eppa 
h  rojieHH). 

n],eTHHKOBbie  nojiH  iiH^opMnpyiOT  o  no3Hpmi  nacTen  Tejía  HacenoMoro.  y  a3iiaT- 
ckoh  capanni!  orni  pacnojioHîeHbi  Ha  pepBHKajibHbix  cKJiepnTax  h  npoHOTyMe,  b  npo- 
KCHMaJibHbix  cycTaBax  KOHenHOCTeii,  b  ocHOBaHHH  KpbuibeB  h  aHTeHH  (opraH  BeMa). 

HHTepecua  Mop(|)o-(|)yHKpHOHajibHaH  cnepiiajiii3apHH  nponpiiopenTopoB.  PepenTopbi 
pacTHJKeiiHH  ooipen  nponpnopenTiiBHOH  $yHKpHH  —  THnHHHbie  CTaTHuecKiie  pepenTopbi. 
Hx  iienpoHbi  MeJiKiie,  MyjibTHnojiHpiibie,  c  aKCOHaMii  Heôojibmoro  pnaMeTpa.  CycTaB- 
Hbie  pepenTopbi  pacTHHîemiH  b  ochobhom  imeiOT  Kpymibie  KJieTOHHbie  Tejía  h  TOJicTbie 
aKcoHbi,  npoBopnipne  hbiCTpyio  nponpnopenTHBHyio  HH(J)opMapnio.  K  hhm  6jih3Kh  opu- 
IIOHHbie  HeÔpOHbl,  HHHepBHpyiOipHe  CyXOHŒJIHH  H  MblHipbl.  IlpeHMyipeCTBeHHO  3TO 
pHHaMHHecKHe  pepenTopbi,  ho  BCTpenaiOTCH  cpepu  hhx  h  pepenTopbi  cTaTiwecKoro 
Tima.  CTaTHHecKHH  adpoMHHajibHbiiî  pepenTop  pacTHHieimn  npepcTaBJineT  coôoii  ynœ 
oôocoôJieiiHbiii  opraH,  BKJnonaioipHH  b  ce6n  h  coepiiHHTejibHOTKaHiibie  3JieMeiiTbi. 
Chjibho  cnepHajiii3HpoBaHHbiH  CTpeu-pepenTop  Kpwjia  CBH3an,  npoMe  mro,  c  xoppoTo- 
HajibHbiM  opraHOM. 

JJjih  3KCTepopepenTopoB  xapaKTepuo  HanpaBJieHHoe  BocnpiiHTiie  pa3ppa>KeHHn  h 
B  CBH3H  C  3THM  0C06aH  OpHeHTapiIH. 

PÏH^iopMHpyH  peHTpajibHyio  HepBHyio  cncTeMy  o  no3Hpiin  HjienoB  hjih  MbimennoM 
TOHyce,  iiponpnopenTopbi  coBepmeHno  HeoôxopiiMbi  pjin  KooppHmipoBaimoro  ynpaBjie- 
HHH  pBH/KemiHMII  iiaceKOMbix. 


CONTACT  CHEMORECEPTION  IN  THE  FEMALE  DEER-FLY,  CHRYSOPS 
VITTATUS  WIED.  SENSITIVITY  OF  THE  TARSAL  AND  LABELLAR 
CONTACT  CHEMORECEPTORS  TO  SUGARS,  SODIUM  CHLORIDE, 

AMINOACIDS  AND  NUCLEOTIDES 

B.  B.  Lall1 

(Department  of  Biology,  McMaster  University ,  Canada) 

The  female  deer-fly,  Chrysops  vittatus ,  along  with  other  members  of  the  genera 
is  one  of  the  important  pest  that  is  credited  with  inflicting  painful  bites  and  for 
transmitting  pathogens.  Despite  their  economic  importance  and  favorable  size,  little 
is  known  of  the  chemical  factors  that  initiate,  sustain  and/or  inhibit  feeding  and 
none  of  the  species  have  been  studied  with  regard  to  the  loci,  structure  and  sensory 
physiology  of  contact  chemoreceptors. 


1  Permanent  address:  Department  of  Zoology,  University  of  Udaipur,  Udaipur 
(Rajasthan),  India. 
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The  present  study  was  initiated  to  resolve  some  aspects,  in  the  complex  chain 
of  feeding  behaviour. 

The  aboral  margin  of  the  labella  and  the  ventro-lateral  surface  of  the  fore  tarsi 
are  the  principal  site  of  gustatory  sensilla.  Of  the  four  types  of  label! ar  sensilla  two 
were  shown  by  behavioural  studies  to  be  contact  chemoreceptive  in  function.  Exten¬ 
sion  of  the  proboscis  was  the  index  of  positive  tarsal  stimulation  and  the  opening 
of  the  labellar  lobes  in  an  extended  proboscis  the  index  of  positive  labellar  stimu¬ 
lation.  This  was  observed  to  be  the  same  in  free  flies  and  the  ones  that  were  affixed 
to  bayberry  wax  block,  carried  at  the  end  of  applicator  stick. 

The  psycho-physical  method  ('"frequency  method”)  generally  used  in  the  esti¬ 
mation  of  thresholds  in  mammals  was  successfully  extended  to  deerflies.  The  su¬ 
periority  of  this  method  over  the  ones  that  involve  testing  of  molar  concentration 
of  test  chemical  from  a  subliminal  to  supraliminal  concentration  or  vice  versa  was 
established.  The  latters  have  inbuilt  bias  namely,  series  effect,  conditioning,  habi¬ 
tuation  and  anticiaption  etc. 

The  flies  could  distinguish  between  distilled  water  and  sugar  (sucrose)  and  bet¬ 
ween  salt  (sodium  chloride)  and  sugar  (sucrose)  by  their  tarsi  and  labella. 


ETUDE  SPECTROPHOTOMETRIQUE  IN  VIVO  DE  L’HOMOCHROMIE 
D'OEDIPODA  COERULESCENS  L.  (ACRIDIEN,  ORTHOPTERE) 


B.  Levita 

(Faculté  des  Sciences,  Orsay,  France) 

Parmi  les  insectes,  les  Orthoptères  appartenant  au  genre  Oedipoda  fournissent 
un  des  exemples  les  plus  typiques  d’homochromie.  Ce  phénomène  a  été  reproduit 
au  laboratoire  et  l’analyse  biologique  en  a  été  effectuée  (Levita,  1966). 

Quatre  types  de  colorations  homochromes  peuvent  apparaître  chez  Oedipoda: 
noir  (ardoise),  rouge  (oxyde  de  fer),  jaune  (sable  jaune)  *  et  gris  (sable  blanc  de 
Fontainebleau) . 

La  comparaison  des  colorations  des  insectes  et  des  sols  a  été  réalisée  à  l’aide 
d’un  spectrophotomètre.  Un  objectif  spécial  a  permis  de  mesurer  la  réflexion  diffuse 
à  la  surface  des  téguments  des  insectes  vivants  (de  l’ordre  du  mm2)  (Levita,  1968). 

Les  résultats  sont  représentés  graphiquement  dans  le  diagramme  chromatique 
CIE.  Les  chiffres  de  Helmholtz  (longueur  d’onde  dominante,  saturation  et  clarté) 
sont  utilisée  comme  critères  de  l’adaptation  chromatique. 

D’une  façon  générale,  l’adaptation  des  oedipodes  sur  les  substrats  respectifs 
n’est  qu’approchée,  et  en  aucun  cas,  il  n’y  a  concordance  parfaite  des  couleurs. 
Les  longueurs  d’onde  dominantes  des  oedipodes  noirs,  jaunes  et  gris  sont  semblables 
à  celles  des  sols  correspondants.  Dans  le  cas  où  les  longueurs  d’onde  dominantes 
des  insectes  et  du  substrat  diffèrent  (cas  des  oedipodes  rouges),  l’adaptation  est 
réalisée  par  ajustement  de  la  saturation  et  de  la  clarté.  Les  oedipodes  noirs  présen¬ 
tent  le  même  facteur  de  clarté  que  l’ardoise,  les  oedipodes  rouges,  un  facteur  de 
clarté  voisin  de  celui  de  l’oxyde  de  fer:  les  deux  autres  types  sont  plus  sombres  que 
les  substrats. 

L’analyse  colorimétrique  fournit  non  seulement  des  informations  sur  les  possi¬ 
bilités  d’adaptation  chromatique  d 'Oedipoda,  mais  encore  sur  la  pigmentation 
elle-même. 

Les  couleurs  des  insectes  et  des  sols  sont  situées  dans  la  portion  du  diagramme 
chromatique  comprise  entre  574  et  601  mp  (les  insectes  seuls  entre  576  et  588  mp). 
Ainsi,  a  mesure  des  couleurs  montre  de  façon  évidente  que  des  sensations  colorées 
variées  sont  produites  uniquement  à  partir  de  couleurs  jaunes  de  saturation  et  de 
clarté  differentes. 

Cette  méthode  d’analyse  nous  a  permis  aussi  de  délimiter  les  possibilités 
d’adaptation  pigmentaire  d 'Oedipoda.  En  effet,  élevés  sur  des  substrats  de  couleurs 
spectrales  localisées  dans  le  diagramme  en  dehors  des  limites  définies  plus  haut, 
les  oedipodes  ne  sont  pas  homochromes.  Ils  diffèrent  entre  eux  uniquement  par  la 
saturation  et  non  par  la  longueur  d’onde  dominante  (580  mp). 
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COMMUNICATION  BY  VIBRATORY  SIGNALS  IN  LEAFCUTTING  ANTS 


H.  M  a  r  k  1 

(Zoologisches  Institut  der  Universität  Frankfurt  a.  M.,  BRD) 

Atta  cephalotes  produce  trains  of  short,  transient  clicks  by  pulling  a  file  of  cuti¬ 
cular  ridges,  located  on  the  first  tergite  of  the  gaster,  forward  underneath  the  sharp 
posterior  rim  of  the  postpetiolar  tergite.  Each  impact  of  the  scraper  against  a  ridge 
of  the  file  gives  a  click.  In  soldiers,  there  are  about  hundred  ridges,  on  the  average 
3.3  p  apart.  Since  the  scraper  moves  with  about  1.8— 2.3  mm/sec  speed  over  the  file, 
click-repetition-rate  is  700—1000  sec"1.  Trains  contain  about  30—40  clicks,  they  last 
40—50  msec  and  are  repeated  4—7  times  per  second.  Three  muscles  are  responsible 
for  stridulation  movements,  one  pressing  the  file  against  the  scraper,  the  lifting  the 
gaster. 

Airborne  stridulation  signals  have  an  intensity  maximum  between  20  and  60  kHz; 
the  sound  pressure  level  in  1  cm  distance  can  reach  74  dB. 

Atta  stridulates,  whenever  prevented  from  moving  freely.  Under  natural  condi¬ 
tions  this  can  happen  in  a  terrestrially  nesting  ant,  if  part  of  a  colony  is  trapped 
by  a  cave-in.  Buried  ants  will  stridulate  violently  even  if  covered  by  20  cm  of  soil. 
In  controlled  experiments  it  was  demonstrated,  that  free-running  nest-mates  are 
attracted  and  begin  to  dig,  where  signal-intensity  is  highest,  if  the  stridulating  ant 
is  not  accessible.  Airborne  signals  cannot  elicit  behavioral  reactions. 

The  spectrum  of  substrate-conducted  stridulation  signals  has  a  maximum  of 
intensity  between  1  and  3  kHz.  A  soldier  covered  by  1  cm  of  sand  can  produce 
a  peak-to-peak  signal  amplitude  of  18  cm/sec2  at  the  surface.  The  signal  is  attenua¬ 
ted  by  6  dB/cm  when  conducted  through  soil.  A  stridulating  ant  radiates  sound  with 
a  power  of  Kh1  erg/sec.  This  is  sufficient  to  elicit  behavioral  reactions  in  receiving 
ants,  if  the  transmitting  one  is  covered  by  5  cm  of  soil. 

The  sensitivity  thresholds  of  vibration  receptors  in  the  legs  of  leafcutting  ants 
were  determined  electrophysiologically.  The  most  important  receptors  are  campani- 
form  sensilla  at  the  trochanterofemoral  joints.  They  respond  to  vibration  from 
50  Hz  to  over  10  kHz;  threshold  can  be  as  low  as  10-7  cm  vibration  amplitude  at 
1 — 2  kHz.  Front  legs  have  lower  thresholds  than  the  other  legs,  small  ants  are  more 
sensitive  than  bigger  ones. 

Taking  into  account  the  intensity  spectrum  of  soilconducted  stridulation  signals, 
the  reaction  threshold,  as  determined  in  behavioral  experiments,  is  in  good  agree¬ 
ment  with  receptor  thresholds,  as  measured  with  electrophysiological  techniques. 

Thus,  stridulation  in  these  ants  can  be  regarded  as  an  alarm  mechanism  for 
cases  of  underground  emergency.  Signals  are  solid-borne  and  perceived  by  nest- 
mates  by  means  of  vibration  receptors  in  the  legs.  Approach  and  digging  behaviour 
is  relesed  in  the  receiver.  The  main  importance  of  this  communication  system  may 
be,  to  rescue  the  queen  of  a  colony,  if  she  has  been  entrapped.  There  is  good  reason 
to  assume,  that  this  is  the  primary  function  of  sound  production  in  Formicidae. 


VISUAL  GENERALIZATION  IN  INSECT 

G.  A.  Mazokhin-Porshnyakov,  T.  M.  Vishnevskaya  — 

T.  A.  Ma3oxiiH-nopniHflKOB,  T.  M.  BnnmeBCKaH 

(Institute  for  Problems  of  Information  Transmission, 

Acad.  Sci.  USSR,  Moscow,  USSR) 

After  the  famous  experiments  of  H.  Fabre  it  was  thought  that  insect’s  behaviour 
is  developed  on  the  ground  of  hard  stereotype  and  practically  without  any  acquired 
experience.  Especially  much  one  speaks  about  the  innate  programme  of  insect’s  be¬ 
haviour  in  biological  cybernetics.  Meanwhile,  the  behaviour  of  bees  or  wasps  for 
example  is  so  complex  that  it  is  very  difficult  to  explane  it  from  the  point  of  view 
that  insects  are  not  teachable  system,  not  capable  for  generalization  of  stimuli. 
Interest  to  the  questions  of  generalization  and  to  the  all  problem  of  recognition  is 
determined  also  by  the  fact  that  this  problem  in  the  main  is  a  part  of  the  problem 
of  thought. 

Experiments  with  insects  (honey-bee)  which  will  be  described  here,  give  an  evi¬ 
dence  that  these  insects  are  actually  capably  l’or  generalization  and  can  solve  diffi¬ 
cult  tasks  on  recognition  (Mazokhin-Porshnyakov,  1968).  Under  the  term  of  genera¬ 
lization  we  mean  the  recognition  of  different  (from  standpoint  of  excitation  of  re¬ 
ceptors)  stimuli  according  to  same  sign.  The  result  of  generalization  we  call  image. 
So  by  means  of  successive  learning  of  bees  to  find  an  allurment  on  two-coloured 
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samples  it  was  shown  that  the  generalized  image  about  the  motley  arises  in  the 
bees  and  they  chose  any  new  two-coloured  sample  without  any  reinforcement 
(fig.  1).  In  all  series  of  this  training  experiments  it  was  excluded  any  possibility 
to  find  an  allurment  by  means  of  its  position,  smell  and  other  signs  exept  controlled 
ones.  In  the  next  experiment  the  bees  which  were  learned  on  two  samples  to 

discriminate  triangular  figure  from  rectangu¬ 
lar  one  were  able  in  the  examination  to  di¬ 
scriminate  these  figures  independently  from 
manner  of  their  representation  (fig.  2).  Here 
the  bees  after  learning  first  on  the  blue  fi¬ 
gure  against  yellow  background  and  then  on 
the  yellow  figure  against  blue  background 
have  chosen  in  examination  the  figures  inde¬ 
pendently  from  their  colour  and  colour  of 
background.  The  bees  are  able  to  recognize 
the  figures  even  in  the  presence  of  some  vi¬ 
sual  "noise”.  For  the  correct  recognition  of 
triangular  and  rectangular  figures  in  any 
turns  it  was  enough  the  training  for  only 
one  example  of  mutual  orientation  of  these 
figures. 

The  ability  of  the  bees  to  the  generaliza¬ 
tion  helps  them  to  solve  more  complexed 
tasks  on  recognition.  So  it  shown  that  an 
acquaintance  of  bee  with  the  task  A  helps 
lier  to  work  out  a  new  task  B  in  which 
the  task  A  is  included  (in  obvious  or  mas¬ 
ked  form)  as  a  part.  For  example  the  bee 
No.  1  if  in  the  previous  experiment  it  had 
been  learned  to  discriminate  a  dismembered 
green  figure  from  homogeneous  green  one 
might  be  learned  to  discriminate  a  blue  dis¬ 
membered  figure  from  a  yellow  dismembered  one  faster  than  the  bee  No.  2  which  is 
not  familiar  with  the  first  part  of  the  task.  In  another  experiment  the  bee  No  1 
in  comparison  with  bee  No.  2  discriminated  more  correctly  between  a  large  blue 
figure  and  small  one  in  presence  of  a  large  and  small  yellow  figures.  In  this  case 
the  bee  No.  1  was  helped  by  preceeded  experience  in  the  form  of  invariant  image 
of  the  large  which  had  been  worked  out  in  the  series  of  green  figures  of  different  form. 

All  this  experiments  show  that  the  bees  are  capable  for  rather  delicate  genera¬ 
lization  of  vi.sual  stimuli.  They  can  generalize  the  objects  by  their  shape,  size  and 
by  such  more  difficult  as  the  motley  sign  is.  The  generalized  image  of  stimuli  was 
formed  by  the  bee  after  training  either  on  two  or  more  transformed  samples  of 
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Fig.  1.  Learning  of  the  bees  to  re¬ 
cognize  the  two-coloured  squares. 

B  —  blue;  B — G  —  blue-green;  G  —  green; 

R  —  red;  P  —  pink;  Y  —  yellow. 

The  sign  plus  designates  the  food  refresh¬ 
ment,  the  sign  minus  —  absence  of  food. 
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Fig.  2.  Recognition  of  figures  independently  from  their 

colours. 

B  —  blue;  G  —  green;  O  —  orange. 


stimulus  or  on  single  sample.  Apparently  the  preceding  experience  helps  in  formation 
of  the  generalization  in  the  second  case.  It  was  shown  that  the  experience  acquired 
in  the  trial  actually  helps  the  bee  to  orient  in  the  new  complicated  situation. 
The  bees  are  capable  to  make  such  abstract  operation  as  the  recognition  of  figures 
independently  from  the  change  of  their  colour  or  mutual  orientation  which  is  appa¬ 
rently  beyond  the  possibilities  of  fishes,  but  the  associate  centres  of  the  latter  have 
more  complex  structure  and  have  more  neurones  (Prazdnikova,  1966). „ The  personal 
experience  and  the  capacity  for  the  generalization  are  probably  of  a  great  signifi¬ 
cance  in  the  life  of  bees  and  many  other  insects;  therefore  it  annuls  the  reason  for 
sharp  oppositing  the  behaviour  of  insects  and  vertebrates. 


PITCH  DISCRIMINATION  IN  THE  EAR  OF  AN  INSECT, 
THE  LOCUST  SCHISTOCERCA  GREGARIA 


A.  A.  Michelsen 

(Zoophysiological  Laboratory  B,  University  of  Copenhagen,  Denmark) 

The  present  paper  describes  different  frequency  responses  of  the  four  anatomical 
groups  of  receptor  cells  in  the  tympanal  organ  of  the  locust.  The  tympanal  organ 
contains  a  total  of  60 — 80  receptor  cells  (chordotonal  sensilla)  attached  in  four 


Fig.  1.  The  anatomy  of  the  tympanal  organ  (redrawn  from 

Gray,  1960). 

The  position  of  the  recording  electrode  is  shown  by  the  area  enclosed 

by  the  broken  lines. 


Fig.  2.  The  „threshold“  curves  for  the  four  groups  of  receptor  cells 

in  the  isolated  locust  ear. 
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groups  (denoted  a,  b,  c,  and  d)  to  four  modified  parts  of  the  tympanum  (fig.  i). 
The  a-group  contains  about  35  cells,  and  the  three  other  groups  about  10  cells  each. 

Female  locusts  were  used  about  four  weeks  after  the  final  moult.  The  ear  was 
dissected  out  and  mounted  on  a  small  platform  of  wax.  Action  potentials  were  re¬ 
corded  from  single  sensory  cells  by  means  of  glass  capillary  microelectrodes.  The 
echoes  and  harmonics  were  at  least  30  dB  below  the  signal.  The  background  noise 
level  above  0.5  kc  was  below  25  dB.  Sound  intensity  is  indicated  in  dB  relative  to 
0.0002  dyn/cm2. 

The  threshold  curves  for  the  four  groups  of  receptor  cells  are  shown  in  fig.  2. 
The  "threshold”  is  defined  here  as  the  intensity  necessary  to  give  an  extrapolated 
average  response  of  one  spike  more  than  the  spontaneous  activity  to  a  series  of  sound 
pulses  of  100  msec  duration  and  with  a  rise-time  of  2  msec.  The  experimental 
technique  and  the  results  have  been  described  in  detail  (Michelsen,  1966,  1968a,  1968b). 

The  relative  position  of  the  four  threshold  curves  may  enable  the  CNS  to  carry 
out  a  rather  accurate  determination  of  frequency  and  intensity  of  the  sound  reaching 
the  ear.  However,  a  rather  large  number  of  central  neurons  would  probably  be  nee¬ 
ded  to  do  this.  It  is  interesting  that  the  locust  might  also  be  able  to  perform  an 
approximate  determination  of  frequency  by  means  of  a  very  few  central  neurons: 
by  a  shift  of  frequency  at  a  certain  intensity  different  groups  of  sensory  cells 
respond  in  turn  (from  low  to  high  frequencies  the  combinations  are:  c,  ac,  abc,  ab, 
a,  and  d).  If  this  primitive  type  of  frequency  determination  is  used,  the  functional 
significance  of  the  relative  positions  of  the  threshold  curves  for  the  a-  and  b-cells 
becomes  comprehensible. 


THE  NERVOUS  CONTROL  OF  SPIRACLES  IN  LOCUSTS 

AND  OTHER  INSECTS 

P.  L.  Miller 

(Department  of  Zoology,  University  of  Oxford,  U.  K.) 

In  the  locusts  Schistocerca  gregaria  and  Locusta  migratoria  the  valve  of  the 
first  spiracle,  which  is  situated  between  the  pro-  and  mesothorax,  is  controlled  by 
an  opener  and  a  closer  muscle.  The  closer  muscle  is  innervated  from  the  prothoracic 
ganglion  by  two  motor  neurones.  The  opener  muscle  receives  two  motor  neurones 
from  the  same  ganglion  and  a  third  from  the  mesothoracic  ganglion.  All  are  excita¬ 
tory.  In  Locusta  the  muscles  act  as  normal  antagonists,  contracting  out  of  phase 
with  each  other.  The  opener  is  controlled  largely  by  activity  in  its  prothoracic 
nerves  and  the  mesothoracic  axon  seems  to  be  active  only  rarely.  Intracellular  re¬ 
cordings  from  the  opener  muscle  show  that  the  prothoracic  nerves  each  produce 
end-plate  potentials  (epps)  10 — 15  mV  in  size  which  facilitate  a  small  amount  with 
high  frequencies  of  stimulation.  The  mesothoracic  nerve  produces  epps  of  only 
1 — 2  mV,  but  these  may  facilitate  to  10 — 15  mV  when  stimulated  at  more  than 
10  shocks/sec. 

Much  of  the  normal  activity  of  the  opener  muscle  is  controlled  from  the  me¬ 
sothoracic  ganglion  in  Schistocerca ,  unlike  the  situation  in  Locusta.  This  muscle, 
in  spiracle  1,  does  not  act  as  a  simple  antagonist  to  the  closer  but  its  contraction 
maintains  tension  in  a  cuticular  spring  against  which  the  closer  contracts.  Single 
shocks  delivered  to  the  mesothoracic  nerve  produce  epps  10 — 20  mV  in  size  which 
do  not  facilitate.  The  prothoracic  axons,  however,  produce  small  epps  (1—5  mV) 
which  readily  facilitate  at  hinger  frequencies.  A  few  fibres  of  the  opener  muscle 
receive  innervation  from  only  the  prothoracic  ganglion  or  only  the  mesothoracic,  but 
most  appear  to  be  triply  innervated  from  both  ganglia.  Intact  activity  is  derived 
from  an  amalgam  of  pro-  and  mesothoracic  excitation,  the  latter  dominating  in 
flight  and  other  forms  of  activity. 

In  the  mantis,  Sphodromantis  linearis ,  two  muscles  are  present  in  spiracle  1  and 
the  action  of  both  is  to  close  the  valve.  The  arrangement  and  insertions  of  the 
muscles  suggest  that  they  may  be  the  homologues  of  the  opener  and  closer  of  the 
locust  spiracle.  Their  innervation  however  iis  different.  Intracellular  recordings  have 
shown  that  each  receives  identical  motor  input  from  the  prothoracic  ganglion  in  two 
excitatory  nerves:  a  third  axon  from  the  same  ganglion  may  be  inhibitory  in 
function. 

In  the  cockroach,  Blaberus  discoidalis ,  only  one  muscle  is  present.  It  receives 
two  excitatory  axons  from  the  prothoracic  ganglion.  A  third  neurone  has  its  cell 
body  in  the  prothoracic  ganglion  but  its  axon  runs  posteriorly  to  join  nerve  1  from 
the  mesothoracic  ganglion  before  supplying  the  spiracle  muscle.  Intracellular  re¬ 
cordings  from  the  muscle  show  that  activity  in  this  nerve  is  associated  with  hyper- 
polarising  potentials  in  the  muscle  cells.  Unilateral  section  of  this  nerve,  together 
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with  stimulation  of  and  recording  from  it  show  this  to  be  an  inhibitory  nerve  which 
■can  cause  spiracle  opening  even  when  prothoracic  excitation  to  the  closer  muscle 
is  maintained.  It  also  inhibite  the  endogenous  mechanism  in  the  muscle  which 
keeps  the  spiracle  closed  when  the  prothoracic  nerve  is  severed.  In  the  intact 
cockroach  the  inhibitory  nerve  functions  mainly  to  increase  the  rate  of  opening  of 
the  spiracle  when  excitation  to  the  closer  muscle  ceases  during  the  inspiratory  phase 
of  the  abdominal  pump. 

The  two-muscle  system  of  the  locust  is  regarded  as  more  primitive  than  either 
the  one-muscle  spiracle  of  Blaberus  or  the  two-synergist-muscle  system  of  the  mantis. 
The  last  two  achieve  neural  economy  in  the  CNS  and,  probably  of  greater  importance, 
.allow  the  spiracle  to  make  use  of  a  peripheral  mechanism  which  responds  directly 
to  CO2  as  well  as  being  controlled  centrally  from  two  ganglia. 


FARBSEHEN  YON  HYALOPTERUS  PRUNI  (GEOFFR.)  UND  SEINE 

ÖKOLOGISCHE  BEDEUTUNG 

V.  Moericke 
(Bonn,  BRD) 

Hyalopterus  reagiert  als  Emigrante  spezifisch  auf  «Bleiweißgelb».  Neue  Fragen: 
1.  Bei  weichem  Weißgehalt  ist  der  stärkste  Zuflug?  Maximum  (Abb.)  ist  bei  blassem 
Gelb  (im  folgenden  «Standard»  genant)  mit  50%  Weißgehalt,  35%  Remission  im  UV 
und  Blau.  2.  Wie  wirken  andere  Farbkombinationen?  Alle  Papiere  einer  Bleiweißgrau¬ 
serie  Zinkweißgrauserie  und  Zinkweißgelbserie  bleiben  unter  10%  von  Standard;  Orange-, 
Gelbgrün-,  Grün-Bleiweißserien  ergaben  ähnliche,  aber  niedrigere  Kurven  als  Bleiweiß¬ 
gelb.  3.  Ist  die  Reaktion  eine  solche  auf  Weiß  Verhüllung  des  Gelb  oder  ist  die  Kombi- 
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Zuflug  von  Hyalopterus  pruni  und  Aphis  fabae  zu  Bleiweiß  (7), 
Chromgelb  (15)  und  zu  einer  Serie  von  Bleiweißgelbpapi¬ 
eren  (2 — 15)  mit  abnehmendem  Weißgehalt,  zunehmender 
Sättigung  (Sä.).  Bonn,  Juni/Juli  1967,  Freiland,  3  Ver¬ 
suchstage. 


nation  von  Gelb  und  UV  («Bienenpurpur»)  das  Wesentliche?  Entgegen  früherer 
Vermutung  kann  es  sich  nur  um  Weißverhüllung  handeln:  Da  Hyalopterus  UV 
wahrnimmt,  ist  für  sie  nur  Bleiweiß  wirkliches  Weiß,  da  Bleiweiß  alle  vom  Sonnen¬ 
licht  auftreffende,  für  sie  sichtbaren  Wellenlängen  remittiert.  Zinkweiß  (UV-Absorp- 
tion)  dagegen  ist  für  Hyalopterus  nicht  weiß,  es  muß,  wie  für  Apis,  farbig,  blaugrün 
sein.  Somit  entsteht  durch  Zinkweißbeimischung  zum  Gelb  keine  ungesättigte  Farbe, 
wielmehr  wird  der  Farbton  des  Gelb  (zum  Grün  hin)  verändert.  Möglicher  Einwand: 
Der  Standard  unterscheidet  sich  von  Gelb  nicht  nur  durch  Weißgehalt,  sondern 
auch  dadurch,  dass  die  Farbe  abgeschwächt  ist.  Ein  durch  Schwarz  angeschwächtes 
Gelb  könnte  dann  ebenfalls  spezifische  Reizwirkung  haben.  Versuche  mit  schwarz- 
verhiilltem  Gelb  widerlegen  den  Einwand.  Ergebnis:  Hyalopterus  ist  auf  eine  stark 
weißverhüllte  Farbe  der  Farbtöne  Orange,  Gelb  oder  Gelbgrün  spezifisch  eingestellt. 
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4.  Hat  das  spezifische  Farbsehen  eine  ökologische  Beziehung,  etwa  zur  Farbe  der 
Wirtspflanze?  Schilf- (Phragmites-)  blätter  haben  zwar  keine  besonders  hohe  UV-Re- 
mission;  ihre  Gesamtremission  ist  gering  (Max.  15%),  sodass  es  fraglich  erscheint, 
oh  eine  Farbreaktion  vorliegen  kann.  Das  Experiment  jedoch  spricht  sich  positiv  aus: 
Zwar  landen  nur  3%  der  Tiere  von  Standard— Bleiweißgelb  auf  Schilf.  Aber  der 
Zuflug  zur  Schilfblattfläche  ist  fast  doppelt  so  groß  wie  zu  gleichgroßer  Rübenblatt¬ 
fläche  (640  gegenüber  339),  während  Aphis  fabae  umgekehrt  Zuckerrübenblatt  be¬ 
vorzugt  (177  gegenüber  51).  Versuche  mit  Filtergläsern,  die  die  Schilfblattfläche 
oinhüilten,  deuteten  auf  eine  Farborientierung  hin:  Schilf -f-UV-durchlässiges  Filter 
erhielt  siebenfachen  Zuflug  (45)  verglichen  mit  Schilf 4-UV-absorbierendem  Filter 
(6-7). 

Die  spezifische  Reaktion  von  Hyalopterus  auf  eine  weißverhüllte  Farbe  scheint 
somit  tatsächlich  eine  Beziehung  zur  Sommerwirtspflanze  zu  haben:  Die  Tiere  landen 
zwar  nicht  nur  auf  ihrer  Wirtspflanze,  jedoch  ist  die  ungesättigte  Farbe  der  Wirts¬ 
pflanzeblätter,  das  Graugrün,  bevorzugt  gegenüber  der  Farbe  zahlreicher  anderer, 
frischgrüner  Nichtwirtsblätter  und  somit  ein  Landen  auf  der  Wirtspflanze,  dem 
Schilf,  begünstigt. 


THE  EFFECTS  OF  FEEDING  AND  STARVATION  ON  LOCOMOTOR 
ACTIVITY  INDUCED  BY  HOST  PLANT  CHEMICALS 

J.  E.  M  o  o  r  h  o  u  s  e 

(Anti-Locust  Research  Centre,  London,  U.  K.) 

In  the  desert  locust,  Schistocerca  gregaria ,  the  behavioural  response  to  an  air¬ 
borne  olfactory  cue  from  host  plants  alters  with  different  physiological  states. 
Hungry  nymphs  react  by  walking  quickly  upwind  to  the  odour  source;  replete 
basking  nymphs,  at  low  wind  speeds,  show  no  behavioural  changes;  a  female  about 
to  oviposit  will  move  away  from  the  scent  of  host  plants  to  lay  her  eggs  (Norris.. 
1968) . 

Alterations  in  responsiveness  of  a  population,  measured  as  numbers  of  animals 
walking  upwind  have  been  studied  in  replete  and  hungry  Vth  instar  nymphs.  The 
smell  of  the  host  plant  was  introduced  into  the  slowly  moving  air  stream  of  a  flat¬ 
bed  wind  tunnel  for  2  min.  every  30  min.,  until  all  the  grass  fed  controls  were 
responding;  usually  3 — 4  hours.  A  control  period  of  2  min.  without  the  plant  scent 
immediately  preceded  it  to  determine  the  numbers  of  insects  walking  upwind  without 
the  chemical  stimulus.  Hungry  nymphs  respond  nearly  every  time  they  are  stimu¬ 
lated  by  rapid  movement  which  brings  them  quickly  to  the  odour  source.  Replete 
nymphs  remain,  under  the  conditions  of  these  experiments,  in  basking  groups,  but 
suddenly  switch  to  reacting  like  a  hungry  nymph  after  1  to  4  hours  without  food, 
and  continue  to  react  in  this  way  for  anything  up  18  hours  or  more. 

Could  blood-borne  factors  account  for  this  change  in  behaviour?  Hoyle’s  theory 
(1954)  postulating  that  dietary  potassium  affects  behaviours  by  its  action  on  muscle 
activity,  is  obviously  relevance  and  its  ta  this  particular  behaviour  pattern  was 
tested  in  three  different  ways. 

By  impregnating  filters  papers,  soaked  in  molar  sucrose,  with  different  molar 
solutions  of  potassium  chloride  the  potassium  content  of  the  food  was  altered,  as  in 
Ellis  and  Hoyle’s  experiments  (1954);  there  was  no  difference  in  behaviour  between 
insects  treated  in  this  way  and  those  kept  without  food  for  18  hours.  This  expe¬ 
riment  differed  from  that  of  Ellis  and  Hoyle  in  that  no  free  drinking  water  was 
provided  and  this  may  account  for  the  difference. 

Increasing  the  haemolymph  potassium  concentration  of  hungry  nymphs  to  30 
and  60  mM,  by  injection,  depressed  responsiveness  but  no  more  than  injecting 
distilled  water  or  sodium  chloride.  Reducing  the  potassium  concentration  in  replete 
nymphs  with  water  injections  delayed  the  appearance  of  upwind  locomotion  by 
1 — 2  hours. 

Hormones  have  been  implicated  in  locust  activity  and  also  in  feeding  and  its 
ramifications.  Homogenates  of  corpora  cardiaca,  corpora  aliata  and  prothoracic  glands 
equivalent  to  1,  2  and  4  glands  were  injected  into  nymphs  after  they  had  fed  to 
repletion  and  into  nymphs  kept  without  food  for  18  hours  and  their  behavioural 
response  to  the  olfactory  cue  noted.  None  of  the  treatments  operated  the  "switch 
mechanism”.  They  could  not  induce  a  hungry  locust  to  remain  basking  during  the 
period  of  chemical  stimulation,  nor  replete  nymphs  to  react  by  upwind  movement, 
however  they  did  have  les  dramatic  effects. 

Control  injections  of  muscle  homogenate  consistently  reduced  responsiveness, 
i.  e.  the  number  of  individuals  reacting  by  upwind  movement  in  hungry  locusts  and 
delayed  its  appearance  in  replete  nymphs.  In  hungry  nymphs  prothoracic  gland  and 
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corpora  cardiaca  injections  had  similar  effects  to  the  control  injections,  hut  corpora 
aliata  did  increase  responsiveness  slightly  over  the  control  level. 

In  fed  nymphs,  the  equivalent  of  4  prothoracic  glands  delayed  the  onset  of 
responsiveness  but  1  and  2  glands  had  no  visible  effects.  Both  corpora  cardiaca  and 
corpora  aliata  accelerated  the  appearance  of  upwind  movement;  the  larger  doses 
initially  retarding,  like  muscle. 

From  these  experiments  it  can  be  concluded  that  potassium,  within  normal 
limits,  does  not  influence  this  behaviour  pattern  and  that  the  effects  of  the  en¬ 
docrine  glands  investigated  cannot  alone  account  for  the  observed  changes  in  be¬ 
haviour  associated  with  feeding.  Clearly  increasing  blood  volume  affects  the  response 
of  the  nymphs. 


PROPERTIES  OF  THE  HIDDEN  WING-PATTERN  OF  GONEPTERYGIDI 

{LEPIDOPTERA,  PIERIDAE) 


J.  P.  Nekrutenko  —  10.  n.  HeKpyreHKo 
(Ukrainian  Research  Institute  for  Plant  Protection,  Kiev,  USSR) 

Peculiarities  of  the  hidden  wing-patterns  in  Lepidoptera  discovering  with  the  aid 
■of  photography  with  ultraviolet  rays,  depend  on  the  size  and  shape  of  zones  of  absor¬ 
ption  and  reflection  and  on  degree  of  absorption  and  reflection  within  these  zones  as 
well.  A  study  in  hidden  wing-patterns  of  Gonepterygidi  permitted  establishing  some 
characters  common  to  all  members  of  the  tribus. 

Wing  zones  that  are  black  in  the  visible  light,  in  every  case  absorb  ultraviolet 
rays  too.  Noteworthy  is  that  the  area  of  a  given  absorptional  zone  is  always  of  the 
some  size  and  shape  as  black  pattern  elements,  or  is  larger  ( Zerene ,  Catopsilia  etc.). 

All  Gonepterygidi  with  lack  of  black  pattern  elements,  however,  have  on  their 
wings  absorptional  ultraviolet  zones  (zona  opaca  marginalis,  —  Nekrutenko,  1964). 
The  fact  of  absorption  in  this  case  may  depend  on  a  pigment  peculiarity  ( Gonepte - 
ryx)  or  on  peculiarity  of  scaling  ( Phoebis  etc.).  In  the  last  case  scales  are,  as  a  rule, 
far  longer  than  on  the  rest  of  the  wing  surface,  and  they  show  not  any  regular  orien¬ 
tation. 

Greenish  female  pigment  absorbs  ultraviolet  rays.  That  is  why  gynaikochromatic 
in  visible  light  male  of  Gonepteryx  taiwana  keeps  its  gynaikochroism  in  the  ultravio¬ 
let  range.  In  rare  cases  of  the  hidden  wing-pattern  gynaikomorphism  within  yellow 
males  ( Gonepteryx  farinosa ,  Anteos  maerula),  the  entire  wing  surface  is  covered 
with  scales  much  like  those  in  Phoebis.  And  the  contrary,  yellow  colour  of  Gonep¬ 
teryx  cleobule  females  is  in  the  full  respect  with  their  "androchroic”  hidden  wing- 
pattern. 

Hidden  wing-pattern,  like  visible  one,  is  of  mixed  —  pigment-optical  nature. 
This  was  depicted  partly  by  known  "gynandromorphic  effect”  (Nekrutenko,  1965, 
1966).  To  the  suggestion  expressed  formerly,  that  this  effect  depends  on  the  presence 
on  Gonepteryx  wing  of  the  Morpho- type  scales  (sensu  B.  N.  Schwanwitsch),  which 
differ  by  precisety  of  their  optical  structures,  fine  enough  to  be  commensurable 
with  A-range  ultraviolet  wavelength  (compare  with  violet  wing  irisation  in  visible 
light  of  Zerene  eurydice ,  Gonepteryx  cleopatra  virgo ,  some  Colias),  it  should  be  added 
that,  probably,  this  effect  may  depend  also  on  degree  of  transparency  of  scales  for 
the  ultraviolet  rays  and  their  regular  orientation  toward  wing  surface  and  longitudinal 
body  axis. 


3JIEKTPOOII3HOJIOrHHEGKOE  HCCJIEJJOBAHHE  IfEPKAJIBHOH  CJIYXOBOH 
CHCTEMBI  AOMOBOTO  CBEPHKA  GRYLLUS  DOMESTICUS 

E.  D.  Petrovskaja,  G.  I.  Rozhkova,  V.  S.  Tokareva,  Y.  S.  Etkin  — 

E.  A-  neTpoBCKaa,  T.  H.  P  o  jkk  o  b  a,  B.  G.  TonapeBa,  B.  C.  9tkhii 

(Toe.  nedazozuueenuü  UHCTuryr  um.  Jlenuna,  Mocnea,  CCCP) 

HcCJiegOBaJIIICB  CBOHCTBa  UyBCTBHTeJIbHbIX  K  HHSKOUaCTOTHBIM  3ByK0BE>IM  KOJie- 
oaHHHM  B03gyxa  pepKajiLHBix  bohockobbix  cenciijiji  ii  pearnpyiorqiix  Ha  3ByK  neiipo- 
HOB  5-ro  öpioniHoro  raHrjinn  goMOBoro  CBepuna. 

PeaKpHH  BOJiocKOBBix  pepenTopoB  Ha  3ByK0BBie  curiiajiLi  periicrpiipoBajincb  c  no- 
MOIgbK)  MHKp03JieKTp0g0B,.  BBOgHMbIX  HeHOCpe^CTBeHHO  HOg  OCHOBatlHe  UyBCTBHTejIb- 
iibix  BOJiocKOB.  npegBapHTCJibito  nyTeM  BimyajibHoro  iiaöjnogeiiHH  3a  KOJieèanneM  bo- 
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JIOCKOB  npil  geHCTBIIII  3ByK0B  paSHbIX  UaCTOT  6bIJIO  yCTaHOBJieHO,  BTO  CeHCHJIJILI  C  BO- 
JIOCKaMH  pa3JIHBHOH  gJIHHbl  IIMeiOT  pa3JIIIBHbie  BaCTOTHbie  XapaKTepiICTHKH.  npil 
HCCJiegOBaHHIÏ  C  nOMOHJblO  MHKp03JieKTp0g0B  nOJIOCLI  3ByKOBbIX  BaCTOT,  BbI3bIBaiOIII,HX 
peanpiiH  pepenTopoB,  Bcerga  0Ka3biBajincb  ÿ>ne,  BeM  ii3MepHeMbie  BH3yajibH0.  /JaHvC 
npn  oojibinnx  niiTeHciiBiiocTax  3Byna  (3  öapa)  3th  nojiocbi  6 bum  BecbMa  y3KHMn:  or 
110  .mo  140  ru;;  ot  240  go  300  rp;  ot  550  go  700  rp,  h  t.  n. 

Ilo  cBoeMy  Biigy  peaKpmi  OTgejibiibix  pepemopoB  na  Hii3KOBacxoTHbie  TonajibHbie 
CTHMyjibi  HanoMHHajiH  pearapm  OTgejibiibix  bojiokoh  cjiyxoBoro  HepBa  MjieKoninaio- 
ipiix. 

CßoncTBa  cjiyxoBbix  nenponoB  5-ro  öpionmoro  raHrjmn,  HBJiaioiperocH  nepBbiM  y3- 
jiOM  oöpaöoTKH  HH^opMapim,  nocTynaioipen  ot  pepnajibubix  pepenTopoB,  nccjiegOBa- 
jiiicb  nocpepcTBOM  perncTpapiiH  iiMnyjibcnoH  aKTHBHOCTH  kohhgkthb  HepBHOH  pe- 
noBKii  MejKpy  4-m  h  5-m  öpioimibiMii  raurjuiHMii  npn  geHCTBHii  pa3JiiiBHbix  auycTiiue- 
cKiix  cHrnajiOB.  Oôbibho  npn  3tom  ogHOBpeMeHHo  OTBOgiuincb  ■  peanpna  gByx  thhob 
HeiipoHOB:  rnraHTCKHx  n  6ojiee  MejiKnx.  CsoHCTBa  rnraHTCKnx  HeiipOHOB  b  Kanon-To 
Mepe  anajiorHBiibi  cBoiicTBaM  raHrjiH03Hbix  KJieTOK  —  geTeKTopoB,  oÖHapyjKeHHbix 
b  ceTBaTKe  -papa  no3BOHOBHbix  HuiBOTiibix  a  yate  gocTaTOUHO  nogpoÖHo  H3yBeHHbix. 
CiiJibiiyio  npopojiaîHTejibHyio  peaapHio  y  rnraHTCKHx  HeñpoHOB  mohího  Bbi3BaTb,  B03- 
peiicTBya  cnepii(|)iiBecKHM  3ByKOBbiM  CHreajioM.  Bo  Bcex  gpyrnx  cayaaax  ohii  pearu- 
pyiOT  KopoTKoii  naBKOH  HMny.nbcoB  TOJibKo  na  BKjnouemie  ciirHaaa.  3to,  oneBiigno, 
oéycjiOBJieao  TeM,  bto  gaimbie  HeapoHbi  BXOgHT  b  cocTaB  gyni  oöopoHiiTejibHoro  pe$- 
jieaca. 

MejiKiie  BoaoKiia  pearnpyiOT  Ha  3ByKOBbie  curnajibi  MeHee  H36iipaTejibHO,  HMeior 
5ojiee  HH3KHH  nopor  oTBeTa,  cjiaôee  agamnpyiOTCH  h  coxpaHaiOT  b  CBoeii  iiMnyjibc- 
HÜH  aKTHBHOCTH  ÓOJIbHie  IIH^OpMapHH  O  3ByKOBOM  cnrHajie. 

nyTeM  OTpe3aima  uacTeñ  pepKOB  BMecxe  c  HaxopaipiiMiica  Ha  hiix  cencHJUiaMH: 
h  BbDKHraiiHa  pa3JiHUHbix  rpynn  ceHCHJui  naM  ygajiocb  nojiyuiiTb  HeKOTopoe  npeg- 
CTaBaeHiie  o  xapaKTepe  cBH3en  pepenTopHbix  aaeMOHTOB  c  HehpoHaMii  5-ro  ópioumoro 
ranrana.  OKa3aaocb,  bto  cayxoBbie  HenpoHbi  5-ro  Spionmoro  ranrana  CBH3aHbi 
c  öoabniiiM  BHcaoM  pepenTopoB  ira  o6onx  pepKax,  npHBeM  b  iix  pepenTHBHbix  noaax 
HMeioTca  o5aacTii  Kan  B036ya<peHHa,  Tan  h  TopMoaíeHHa.  yHiiBToaieriHe  ceHcnaa  na 
KOHBHK0  HHciiaaTepaabHoro  pepaa  b  öojibiHHHCTBe  cjiyuaeB  npHBOgHJio  k  noHHíKeHHio 
nopora  peaKpiiii  h  yBeaiiBemiio  BHcaa  HMnyjibcoB  b  oTBeTe  ireiipoHa  Ha  3ByKOBoiï 
cnrHaa.  lloBpemgemie  cayxoBbix  BoaocKOB  y  ociroBaHiia  pepaa  b  dojibimiHCTBe  cay- 
BaeB  Bbi3biBaao  3iiaHiiTeabHoe  noBbimeHiie  nopora  peanpHH  lian  ee  HCHe3iioBeame. 
OBeab  pegno  HaOaiopaaHCb  npoTHBonoaoambie  3(|)(|)eKTbi.  Co  CTopoHbi  KOHTpaaaTe- 
paabHoro  pepaa  periicTpiipoBaancb  h  T0pMO3iibie,  h  B036ympaioipHe  BanaHiia. 


VARIATIONS  IN  RESISTANCE  OF  MEAL  WORM,  TENEBRIO  MOL1TOR, 

EGGS  TO  X-RAYS 

D.  S.  Po-Chedley 

(D’Youville  College,  Buffalo,  N.  Y.,  U.  S.  A.) 

The  radiations  were  carried  out  at  Roswell  Park  Memorial  Institute,  Buffalo, 
N.  Y.  on  a  G.  E.  (Mahitron  250)  X-ray  generator.  The  criterion  used  for  evaluating- 
the  radiation  effects  was  egg  hatchability  and.  survival  of  the  emergent  larvae  for 
3  days  following  éclosion  (Elkind,  1961;  Proverbs  and  Newton,  1962;  Cole,  1967).  Refe¬ 
rence  survival  curve  data  for  the  meal  worm  embryo  have  been  obtained.  These  showed 
that  the  survival  response  to  X-rays  ranged  from  150  r  for  the  1  day  old  embryo  to 
about  40,000  r  for  the  terminal  or  8  day  old  embryo  (LD  50/8  basis). 

To  examine  the  effects  of  X-rays  on  the  gametes  of  the  meal  worm  adults 
of  both  sexes  sterilization  doses,  which  ranged  from  750  to  5,000  r,  were  obtained. 
The  adults  were  also  grouped  according  to  sex,  individually  irradiated,  then  caged 
with  equal  numbers  of  adults  of  the  non-irradiated  opposite  gender. 

The  irradiated  males  were  capable  of  mating  with  normal  females  and  viable 
larvae  were  produced  within  the  750  to  5,000  r  range.  At  a  higher  dosage,  15,000  r, 
the  males  were,  apparently,  able  to  mate  but  larval  éclosion  did  not  occur.  When 
similarly  irradiated  females  were  mated  with  normal  maes,  larval  growth  and  de¬ 
velopment  was  impaired  and  larval  éclosion  did  not  occur.  A  delay  in  mating  time 
between  the  X-irradiated  females  and  normal  males  was  programmed.  Successful 
fertilization  did  not  occur  until  the  15th  day  following  X-irradiation.  At  this  time- 
embryo  growth  and  éclosion  of  viable  larvae  was  resumed. 

As  amino-N  compounds,  reportedly,  provide  some  protective  action  for  irradiated 
cells,  the  pattern  of  free  amino  acids  and  their  derivatives  was  determined  for  adult 
body  fluids,  for  the  gonads  and  for  the  1  day  old  embryo  by  paper  and  thin  layer- 
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chromatography.  All  together  20  identifiable,  ninbydrinpositive,  components  were 
separated.  The  compounds  listed  in  the  table  pertain  to  areas  where  differences 
were  observed  for  the  examined  samples. 

The  increased  radio-resistance  for  the  meal  embryo,  the  gametic  response 
to  irradiation,  and  the  apparent  recovery  of  female  fertility  may  operate  through 
the  ovary  or  the  nutrient  reserve  of  the  egg.  The  amino  acid  pool,  whether  supplied 
exogenously  from  the  gonads  or  endogenously  from  yolk  proteins  could  supply  the 
necessary  nutrients  for  a  recovery  response.  This  implies  the  reformation  of  the 
compound  altered  or  the  removal  of  inhibitory  substances.  As  the  sulphur  bearing 
and  benzene  ring  compounds  are  associated  with  radiation  protectors  (Caputo  and 
Claus,  1957;  Petterson,  1957;  Chen  et  al.,  1967;  Dikshith  et  al.,  1968),  it  is  of  interest  to 
note  the  differences  for  cystine,  methionine,  phenylalanine  and  tyrosine  in  these  de¬ 
terminations. 

Further  investigations  relating  to  the  history  and  fate  of  amino  compounds,  pro¬ 
teins  and  dipeptides  are  to  be  made  with  respect  to  a  mechanism  underlying  this 
radiation  response. 


Table  depicting  the  differences  reported  for  the  free  amino  acids 
and  derivatives  in  the  meal  worm,  Tenebrio  molitor,  determinations 


Amino  compound 

Haemolymph  adults 

Testis 

Ovary 

Fertilized 
egg  1  day  old 

male 

female 

Alanine . 

+  + 

+  + 

Arginine . 

— 

+ 

+ 

— 

+ 

Aspartic  acid . 

— 

+  + 

W 

+  + 

+  + 

Asparagine  . 

+ 

+ 

++ 

+ 

— 

Cystine . 

— 

+  + 

w 

+  + 

+  + 

Glutamic  acid . 

W 

+ 

+ 

+ 

+  + 

Methionine . 

+ 

+ 

+  + 

+ 

Phenylalanine . 

+  + 

+  +  - 

w 

+ 

+  + 

Proline . 

+ 

— 

W 

+ 

Tyrosine . 

++ 

H — h 

— 

w 

+  + 

Glutamine . 

w 

+ 

+ 

+ 

W 

Note.  Intensity  of  ninliydrin  stain:  -\-  normal,  -f-f  strong,  —  absent,  W  variable. 


9JlEKTPOM3HOJIOrMlIECKOE  H3YHEHHE  HYBCTBHTEJIbHOCTH 
PEL(EIITOPOB  EA3MKOHHHECKOH  CEHCHJIJIbI  CAMITA  MONOCHAMUS 

G  A  LLOPR  O  V  INC  I A  LIS  OL. 

P.  A.  Polozhentzev,  V.  F.  Diatchenko  —  II.  A.  IIojiOHceHpeB, 

B.  ®.  ^  b  h  u  e  H  K  o 

(BcepoccuücKuü  HayHuo-uccjiedoeaTejibCKuü  uhctutijt  3aiquTbi  pacrenuií, 

PdMOHb,  BoponeMCKOü  o6ji.,  CCCP) 

.CnocoÔHOCTt  caMifOB  MHornx  naceKOMtix  HaxopiiTb  OTpejibHbix  caMOK  nacTOJibKo 
yAHBHTejiLHa,  hto  MHorne  HCCJiepoBaTejm  saTpyifiiHioTCH  o6œ.hchhti>  npnpopy  aroro  hb- 
jieHHH.  3KyKH  uepnoro  cocHOBoro  ycaua  Monochamus  galloprovincialis  Ol.  o6tinno 
b  Macee  cjieTaiOTCH  Ha  noBaJierome  pepeBbH,  rpe  cnapiiBaioTCH,  a  3aTeM  caMKii  oTKJiapbi- 
BaiOT  HHU,a.  Hac  HHTepecoBajio,  caMKii  hjih  caMpbi  npnjieTaiOT  nepBbiMH  na  ópeBHa. 
ZfjIHTejILHLIMII  HaÔJIIOÆeHHHMH  He  yCTaHOBJieHO  KaKOH-JIHÔO  3aKOHOMepHOCTH.  He  OTMC- 
Heno  TaKHîe  HanpaBJienHOH  opiieHTapHH  caMpoB  no  oTHomeHHio  k  caMKaM,  cnepM- 
ajibHo  noMeipeHHbiM  Ha  pepeaba  h  ^HKcripoBamibiM  c  noMoipbio  tohkoíí  KanpoHOBoii 
UHTH  pjihhoh  40  cm.  HosTOMy  Mbi  cpejiajm  bmbop,  HTO  y  caMpoB  nepHoro  cocHOBoro 
ycaaa  pajibHaa  HanpaBJieHHaa  opneiiTapna  Ha  caMOK  OTcyTCTByeT;  KaK  caMKH,  Tan  h 
caMH,bi  opHeriTupyioTCH  TOJibKo  Ha  pepeBba,  na  KOTopwx  h  BCipeaaioTca  pjia  cnapnBa- 
HHH.  Ho  Kan  >Ke  caMen;  HaxopiiT  caMKy  Ha  pepeBbax?  Otbct  Ha  stot  Bonpoc  pajm 
3JieKTpo(|)H3HOJiorHuecKHe  HCcaepoBamia  ceHCopHbix  opranoB  caMpa,  b  nepByio  oaepepb 
6a3HK0HHHeCKHX  CeHCHJIJI. 

OoHOBan  aKTHBHocTb  pepenTOpoB  6a3HKOHHuecKOH  cencnjuibi  xapaKTepH3yeTca  npe- 
oôJiapamieM  HMnyjibcoB  Bejinamron  1  mv  h  500  pv.  npncyTCTByiOT  raK>Ke  HMny.ibCbi 
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C  aMHJIHTy^OH  OKOJIO  700  ¡TV.  3th  HMnyJIbCM  MOHÎHO  OTHeCTII  K  AeHTGJIbHOCTlI  Tpex 
TirnoB  pepenTopoB,  npucyicTByioiniix  b  cenciume. 

npn  BHeceHiin  k  caMgy  b  KaMepy  caMKH,  noMemeHHon  b  neôojibinoM  cague  H3 
KpynHonuencTon  cgtkh,  peqenTopnbie  kjigtkh  cencnjuibi  OTBeuaioT  aajinoM  HMnyjiLCOB. 
BojiLine  Beerò  (npuMepno  b  4  pa3a)  yBejiiiniiBaeTCH  nacTOTa  nMnyjiBCOB  c  aMnjiiiTyAon 
1  mV.  UacTOTa  iiMnyjibcoB  flByx  ^pyrnx  thhob  hjih  cobccm  He  ii3MeHHJiacL  hjih  yMeHb- 
majiacL. 

BpeMH  aganTagnn  pepemopoB  caMga  k  CTHMyjiaM,  ncnycuaeMbiM  caMKoïi,  pa3- 
JIIIHHO  H  3aBHCHT  OT  (|)H3II0JI0rHUeCK0r0  COCTOHHHH  CaMKH.  CaMKa,  BBIHie^HiaH  H3  gpe- 
BecirHLi  h  erge  ne  ycneBinan  cnapnTbcn,  OKa3biBaeT  naiiôojibmee  BJiiiHHne  Ha  pegen- 
Topw  caMga.  Agamagnn  k  pa3Apa?KHTejiio  HacTynaeT  tojikko  b  KOHge  BTopoii  MiiHyTbi 
ero  ßeacTBHH,  a  b  neKOTopaix  cjiyuaax  —  h  no3>Ke.  Ecjih  >ue  caMKa  y>ue  OTJiO/Kima 
niiga  h  ee  B03pacT  paBeH  15—20  ahhm,  caMeg  oTBenaeT  cjiaôoii  peaKgiieii,  KOTopan 
npeupaigaeTCH  ^acTO  c  5-n  ceKyHgbi  ^eiicTBua  pa3^pa>KHTejiH.  Ha  OTBeT  peu,enTopoB 
6a3iiKOHHHecKOH  cencHjiJibi  0Ka3biBaeT  BjiiiHHne  TaK>Ke  TeMnepaTypa  Tejía  caMKH. 

Ha  caMKy,  KOTopaa  em,e  ne  cnapiiBajiacb,  pepenTopbi  6a3HKOHnaecKOH  ceHCiuuibi 
oTBeaaiOT  peanpueii  c  paccToamiH  ao  100—120  cm.  Ho  Tan  oöctoht  agjio,  ecjin  b  Ka- 
Mepe  HeT  ABH®eHHH  B03Ayxa.  npn  co3AaHHH  b  KaMepe  ABHaceHiiH  B03Ayxa  b  HanpaBJie- 
hiiii  ot  caMKH  k  caMu,y  3to  paccTOHHiie  yBeanaiiBaeTCH  ao  12  m. 


ACOUSTICAL  BEHAVIOUR  AND  HEARING  IN  INSECTS 


A.  V.  Popov  —  A.  B.  nonoB 

( Sechenov  Institute  of  Evolutionary  Physiology  and  Biochemistry 
and  Pavlov  Institute  of  Physiology,  Acad.  Sci.  USSR, 

Leningrad,  USSR) 

Four  species  of  cicadas,  8  of  locusts,  4  of  crickets,  4  of  grasshoppers  and  1  of 
moths  were  used  as  the  objects  of  investigation.  The  analysis  of  dynamic  spectro¬ 
grams  and  oscillograms  of  different  acoustical  signals,  used  by  this  insects  in  their 
communication,  showed  that  in  the  vast  majority  of  cases  the  main  species-  and 
sense-  specific  signs  of  these  sounds  are  their  rhythmical  organization  or  the  pattern 
of  their  amplitude  modulation.  Only  in  Tettigonia  cantans  the  normal  song  of  the 
male  has  no  rhythmical  structure.  The  spectrum  of  the  communicative  signals  is  in 
a  family-specific  characteristic. 

Different  electrophysiological  methods  were  used  for  investigation  of  the 
functional  organization  of  the  auditory  system  of  insects,  including  the  microelectrode 
technique.  It  appeared,  that  the  tympanal  organ  of  cicadas  contains  several  hundreds 
of  receptors,  sharply  tuned  to  the  frequencies  of  4.5 — 6  kc,  which  are  the  best  fre¬ 
quencies  in  the  spectrum  of  their  sounds.  The  spectral  sensitivity  of  all  the  receptors 
is  identical.  In  all  the  investigated  Orthoptera  the  tympanal  organ  contains  2  types 
of  receptors,  differing  in  their  spectral  sensitivity,  the  units  of  only  one  type  (low- 
frequency  in  locusts  and  crickets  and  highfrequency  in  grasshoppers)  being  tuned 
to  the  spectrum  of  the  communicative  sounds.  The  tympanal  organ  of  moths  contain 
only  2  cells  differing  from  each  other  in  sensitivity  but  identical  in  the  frequency 
range  of  their  reaction.  In  all  the  investigated  insects  the  tympanal  organ  receptors 
are  tonic  in  their  response.  Phasic  receptors  are  absent.  The  units,  tuned  to  com¬ 
municative  sounds,  are  characterized  by  the  low  dispersion  of  their  latent  periods, 

that’s  why  they  form  large  synchronous  volleys  during  the  sharp  increase  in  the 
stimulus  intensity  (the  phasic  component  of  their  summated  response).  The  ampli¬ 
tude  and  the  number  of  spikes  of  the  phasic  component  carry  the  information  about 

the  transients  of  the  sound.  The  depth  and  the  rate  of  the  signal  amplitude  modu¬ 
lation  is  coded  by  the  amplitude  and  time-sequence  of  the  phasic  components  (or  by 
the  number  and  timing  of  synchronously  discharging  receptors). 

Sharp  difference  was  found  in  the  mode  of  transformations,  which  take  place 
at  the  level  of  the  first  synapses  of  the  auditory  pathway  in  different  insects.  The 
most  simple  is  the  organization  of  the  first  synapse  in  crickets,  where  each  type  of 
tympanal  organ  receptors  is  connected  with  its  own  ascending  neuron,  which  repeats 
the  pattern  of  receptors  discharge  (tonic  reaction).  The  2  ascending  neurons  of  each 
side  carry  the  unmodified  information  from  receptors  to  the  forebrain.  In  grasshoppers 
only  one  ascending  neuron  was  found  on  each  side,  connected  mainly  with  highfre¬ 
quency  receptors  (Suga,  Katsuki,  1961a,  1961b).  The  receptors  of  one  side  besides 
activation  the  ipsilateral  ascending  neuron  excite  an  inhibitory  interneuron,  which 
inhibits  the  activity  of  contralateral  ascending  fibre.  The  transformations  performed 
by  these  neurons  are  directed  to  the  extraction  of  information  about  the  localization 
of  the  sound  source  (Suga,  1963).  The  most  complex  are  the  central  transformations 
in  locusts  and  moths.  In  locusts  all  the  receptors  of  both  sides  converge  on  4  ascend- 
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ing  neurons  (two  on  each  side).  However,  when  the  lowfrequency  receptors  are 
activated  by  the  sound  of  appropriate  frequency  the  ascending  neurons  give 
a  phasic  response,  well  adapted  for  the  detection  of  the  rhythmic  pattern  of  the 
sound  signal.  During  the  excitation  of  highfrequency  receptors  or  all  of  the  receptors 
(noise  signals)  the  ascending  neurons  work  in  tonic  regime,  optimal  for 
the  detection  of  the  absolute  intensity  level  or  of  the  displacement  of  the  sound 
source  in  the  space.  The  transition  from  tonic  to  phasic  regime  is  connected  with 
the  involvement  of  inhibitory  interneurons  selectively  excited  by  the  lowfrequency 
receptors.  In  moths  3  types  of  central  neurons  were  found:  a  phasic  neuron,  a  tonic 
neuron  (it  repeats  the  pattern  of  the  receptors  discharge)  and  a  neuron  with  an 
inhibitory  pause  in  its  response,  appearing  after  the  initial  burst  of  impulses. 


EFFECT  OF  UPWARD  AND  DOWNWARD  TREND  IN  TEMPERATURE 
CHANGES  ON  THE  SPONTANEOUS  ACTIVITY  OF  THE  CRURAL 
NERVE  OF  SCHISTOCERCA  GREGARIA 


S.  Pradhan,  P.  V.  Rangarao 
(Agricultural  Research  Institute ,  New  Delhi,  India) 

The  phenomenon  occuring  in  the  spring  and  fall  seasons  every  year  appears 
to  have  been  too  much  of  a  common  knowledge  to  arouse  curiosity.  While  the  se¬ 
nior  author  was  trying  to  analyse  observations  of  about  ten  years  on  the  rise  and 
fall  of  insect  population,  it  struck  him  that  while  there  was  a  well  defined  seasonal 
variation  in  insect  population  which  generally  rises  in  the  spring  and  falls 


Period  number 


Effect  upward  ( 1 )  and  downward  (2)  trend  in  temperature  changes 
on  the  frequency  of  impulses  in  the  crural  nerve  at  distriminator  am¬ 
plitude  levels  ( A — D)  at  different  intervals. 


in  the  autumn,  there  was  very  small  statistical  correlation  between  the  temperature 
as  such  and  the  changes  in  insect  population.  It  appeared  that  practically  at  the  same 
temperature  in  the  spring  the  insect  population  showed  an  upward  trend  while 
at  the  same  temperature  which  prevailed  during  autumn  there  was  a  downward  trend 
in  the  insect  population  as  well.  The  question  which  seems  to  have  not  been  tried 
to  answer  so  far  is  as  to  why  the  same  temperature  exerts  opposite  effects 
on  the  insect  population  during  spring  and  fall.  Pradhan’s  working  hypothesis  de¬ 
veloped  on  the  basis  of  these  analyses  has  been  that  it  is  the  upward  or  downward 
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trend  in  the  changes  in  temperature  rather  than  the  actual  temperature  which 
determines  the  reaction  of  the  insect  population  to  the  existing  temperature. 
As  the  spring  or  fall  season  consists  of  so  many  factors  besides  temperature  it  is 
rather  difficult  to  isolate  the  effect  of  temperature  by  carrying  out  experiments 
in  summer  and  winter.  Hence  it  was  decided  to  try  to  throw  some  light  on  this 
phenomenon  by  recording  the  effect  of  upward  and  downward  changes  in  tempera¬ 
ture  alone  on  the  frequency  of  electrical  impulses  in  the  insect  nerve. 

In  the  present  investigations,  the  effect  of  upward  and  downward  trend  in  tem¬ 
perature  changes  on  the  spontaneous  activity  of  the  crural  nerve  of  S.  gregaria  was 
studied.  In  one  series  of  preparations,  the  temperature  was  gradually  raised  from 
15.5  ±1.5  to  26.25 ±1.25°  C,  while  in  another  series  of  preparations  the  temperature 
was  gradually  lowered  from  39 ±1.5  to  26.25 ±1.25°.  In  both  these  cases  the  sponta¬ 
neous  impulses  of  the  crural  nerve  were  counted  at  a  common  medium  temperature 
of  26.25±1.25°.  The  impulses  were  counted  at  four  discriminator  amplitude  levels, 
while  at  each  discriminator  amplitude  level  counts  were  taken  at  intervals  of  15  min 
for  eight  periods,  each  of  3  min  duration.  The  trends  of  nerve  activity  as  shown  by 
impulse  frequencies  in  these  two  cases  are  depicted  in  the  figure  for  the  four  discri¬ 
minator  amplitude  levels.  It  will  he  seen  from  the  figure  that  a  gradual  rise  in  tem¬ 
perature  from  15.5±1.5  to  26.25±1.25°  resulted  in  an  upward  trend  in  activity  while 
a  gradual  fall  in  temperature  from  39±1.5  to  26.25±1.25°  showed  a  downward  trend 
in  activity.  Further,  when  the  sum  total  of  activity  of  one  is  compared  with  the  other, 
the  activity  in  those  coming  from  a  lower  temperature  is  greater  than  those  coming 
from  a  higher  temperature. 

Thus,  the  ascending  and  descending  changes  in  temperature  do  appear  to  have 
opposite  effects  on  the  spontaneous  activity  of  the  insect  nerve.  It  is  too  early 
to  attempt  a  detailed  explanation  of  this  phenomenon  at  present.  It  may,  howrever, 
be  mentioned  that  experiments  of  this  type  do  not  appear  to  have  been  carried  out 
although  a  number  of  animal  physiologists  and  human  physiologists  have  carried  out 
experiments  on  such  topics  as  acclimatisation  to  change  in  environment,  effects 
of  sudden  changes  in  temperature  etc.  The  one  experiment  which  comes  nearest 
to  the  present  investigations  is  that  by  Kerkut  and  Taylor  (1958)  who  recorded 
the  activity  of  the  isolated  ganglia  of  the  slug  at  different  temperatures,  taking 
the  preparation  from  a  lower  temperature  to  a  higher  temperature  (12  to  28°)  and 
reversing  the  process.  They  found  that  the  activity  at  any  given  intermediate  tempe¬ 
rature  was  higher  if  one  approached  that  temperature  from  a  lower  temperature 
than  from  a  higher  one.  The  implications  of  these  observations  have  not  been 
discussed  by  these  workers. 


ORIENTATION  OF  APPLE  MAGGOT  FLIES, 

RHA GOLETIS  POMONELLA  (WALSH),  AND  EUROPEAN  CHERRY 
FRUIT  FLIES,  R.  CERASI  L.  {DIPTERA  :  TEPHR1TIDAE)  TO  VISUAL  STIMULI 

R.  J.  Prokopy 

(Department  of  Entomology,  Connecticut  Agricultural  Experiment  Station, 

New  Haven,  Connecticut,  U.S.A.) 

The  apple  maggot  in  North  America  and  the  European  cherry  fruit  fly  in  Europe 
are  highly  destructive  pests  of  the  fruits  of  their  respective  principal  hosts,  apples 
and  cherries.  This  investigation  has  revealed  that  the  flies  of  both  species  are  highly 
responsive  to  certain  visual  stimuli  (Prokopy,  1968)  and  that  such  stimuli  can  he 
utilized  in  designing  effective  devices  for  sampling  orchard  populations  of  the  flies 
and  possibly  also  in  developing  new  methods  for  fly  control. 

The  experiments  were  conducted  in  apple  or  cherry  orchards.  The  degree  of  fly 
response  to  various  visual  stimuli  was  determined  partly  through  observation  but 
primarity  on  the  basis  of  the  number  of  flies  which  flew  to  StikemR-coated  inanimate 
objects  of  various  colors,  shapes,  and  sizes. 

Each  sex  of  apple  maggot  had  a  significant  preference  for  red,  blue,  black, 
dark-orange  and  violet  7.5-cm-diameter  (apple-size)  spheres  over  equivalent-size  light 
orange,  green,  yellow  and  white  spheres.  On  the  other  hand,  each  sex  had  a  signifi¬ 
cant  preference  for  yellow  30x40-cm  rectangles  over  equivalent-size  rectangles  of  any 
other  color  tested,  including  white.  Observations  indicated  that  a  greater  proportion- 
of  the  orchard  fly  population  was  captured  on  the  spheres  than  on  the  rectangles, 
suggesting  that  the  shape  or  size  of  object  might  influence  the  degree  of  fly  response. 
Subsequently,  it  was  found  that  both  sexes  of  apple  maggot  flies  had  a  significant 
preference  for  7.5-cm  spheres  over  equivalent-size  cubes,  cylinders,  and  rectangles. 
Also,  as  the  size  of  sphere  was  increased  from  7.5  to  45  cm,  there  was  a  progressive 
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and  significant  increase  in  the  attractiveness  of  yellow  spheres  but  an  orderly  and 
significant  decrease  in  the  attractiveness  of  dark-colored  (red)  spheres. 

Similar  responses  were  obtained  with  the  European  cherry  fruit  fly.  Each  sex 
of  cherry  flies  liad  a  significant  preference  for  red,  dark-orange  and  black  2.5-cm-dia- 
meter  (cherry-size)  spheres  over  equivalent-size  light  orange,  green,  yellow  and 
white  spheres,  while  each  sex  had  a  significant  preference  for  yellow  30x40-cm 
rectangles  over  equivalent-size  red  and  white  rectangles.  Furthermore,  each  sex  had 
a  significant  preference  for  2.5-cm  spheres  over  equivalent-size  cubes,  cylinders,  discs, 
and  rectangles.  Also,  the  greater  the  size  of  yellow  sphere,  the  significantly  greater 
the  number  of  cherry  flies  attracted  to  it,  while  the  flies  were  not  significantly  more 
attracted  to  ZO-cm  red  spheres  (the  largest  size  tested)  than  to  3.8-cm  red  spheres. 

The  following  hypothesis  is  proposed  to  explain  these  findings.  Both  species 
of  flies  are  attracted  to  large  surfaces  of  yellow  because  they  react  to  yellow, 
on  the  basis  of  true  color  discrimination,  '  as  if  it  were  foliage  on  which  to  find  food 
(principally  honeydew  secreted  by  aphids  and  other  homopterans  (Hagan,  1956;  Neil- 
son,  Wood,  1966).  On  the  other  hand,  both  species  of  flies  are  attracted  to  small, 
dark-colored  spheres  because  they  perceive  such  spheres  as  they  react  to  the  host 
fruit,  which  is  the  oviposition  site  and  also,  at  least  for  the  apple  maggot,  apparently 
a  rendezvouz  site  for  the  sexes  in  mating  activity.  Evedence  from  Wiesmann  (1937) 
and  from  this  investigation  strongly  indicates  that  once  the  flies  have  arrived 
on  the  host  trees,  they  detect  the  location  of  the  host  fruit  solely  through  vision. 
Dark  rather  than  light-colored  small  spheres  are  the  most  preferred  on  the  basis  that 
they  are  the  ones  which  stand  out  in  strongest  contrast  agginst  the  background 
of  foliage  and  other  reflected  or  transmitted  light.  Large,  dark-colored  spheres  are 
relatively  unattractive  because  the  range  of  sphere  sizes  eliciting  maximum  positive 
responses  is  near  the  size  of  the  host  fruit. 


ON  THE  OLFACTORY  BEHAVIOR  OF  THYPODENDRON  LIN  EAT  UM  (OLIV.) 

J.  A.  Rudinsky,  I.  Schneider 

(Department  of  Entomology ,  Oregon  State  University,  Corvallis,  Oregon,  U.S.A.) 

The  ambrosia  beetle  Trypodendron  lineatum  (Oliv.)  invades  the  sapwood  of  only 
dying,  cut  and  windthrown  trees.  By  introducing  the  ambrosia  fungus  that  causes 
a  dark  stain  in  the  wood,  it  reduces  considerably  the  market  value  of  high  grade 
Douglas-fir  and  other  valuable  conifers. 

Previous  investigations  of  the  olfactory  behavior  of  the  striped  ambrosia  beetle, 
T.  lineatum  (Oliv.),  have  shown  that  the  sexually  mature  female  produces  a  phe¬ 
romone  after  mating  and  starting  the  brood  galleries  in  a  suitable  host  (Rudinsky, 
Daterman,  1964).  This  pheromone  is  species-specific  and  attracts  both  males  and 
females.  The  attractive  material  was  extracted  and  purified  from  the  boring  dust 
and  the  beetles  in  the  field  responded  to  it  (Castek  et  al.,  1967).  Oleoresin  and  some 
turpenes  (a-pinene,  ß-pinene,  camphene,  limonene)  effect  slight  attraction  indicating 
that  host  substances  and/or  their  metabolites  play  a  role  in  host  location  (Rudinsky, 
1966). 

Present  laboratory  and  field  studies  with  beetles  of  different  physiological  con¬ 
dition  established  that  both  feeding  on  wood  and  bark  and  the  presence  of  this  host 
material  in  the  cryptonephridium  of  the  hindgut  are  essential  to  pheromone  pro¬ 
duction.  Although  known  as  mainly  mycetophagous,  the  invading  beetles  take  in  and 
perhaps  digest  a  small  amount  of  bark  and  wood  while  entering  the  host.  Contact 
with  wood  or  thigmotactic  stimulus  alone  are  not  sufficient  for  pheromone  production. 
Mated  females  fed  on  filter  paper  alone  (cellulose)  were  not  attractive,  whereas  those 
fed  on  bark  and  paper  brought  some  response.  Mated  females  with  emptied  gut  were 
also  unattractive,  in  contrast  to  the  phloem-feeding  scolytids  (Jacobson,  1965)  where 
both  feeding  and  attraction  are  continuous. 

Histological  studies  showed  that  striking  changes  occur  in  the  digestive  tract, 
gonads,  accessory  glands,  Malphighian  tubes,  and  mycetangia,  from  the  beetle’s  ma¬ 
turation  through  the  invasion  of  host  and  oviposition  (Schneider,  Rudinsky,  1968). 
It  was  shown  by  bio-assay  that  the  pheromone  is  produced  by  the  female  in  the  poste¬ 
rior  part  of  the  ileum.  Histological  examination  revealed  a  layer  of  large  secretory 
cells  in  the  rear  part  of  the  ileum  and  the  rectal  valve  which  is  present  only  in  feeding 
adults  (Schneider,  Rudinsky,  1968).  These  cells  apparently  excrete  only  when  the  host 
particles  are  present  there.  This  study  was  supported  by  the  NSF  Grant  GB-3407 
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I1CII0JIB30BAHHE  HOHH3HPyïOïïi;EÎÏ  PAftHAIJHH  RJW  AE3HHCEKIJI1IÏ 

nHIIJ,EBbIX  nPO^YKTOB 


G.  I.  Shchegoleva  —  T.  H.  IIJerojieBa 

(BcecoK>3Hbiü  HayuHO-uccjiedoeaTeAbCKuü  uhctutijt  KOHcepenoü 
u  oeoiyecyiuuAbHoü  npoMbiiuAennocTU,  Mocnea,  CCCP) 

IIccjiegOBajiacB  bo3mohìhoctb  ncnojiB30BamiH  noHH3npyioin;Hx  H3JiyneHHH  gjin  ge- 
3nHC0Kn,Hii  miigeBLix  KonpeHTpaTOB  n  cymeHtix  $pyKTOB.  EnoTecTaMn  cjiytfmjin  HMa- 
rnHaJii.ni.ie  n  npenMarnHaJiBHBie  $a3Bi  pa3BHTHH  HaceKOMLix  —  Tribolium  confusum 
Duv.  (I),  T.  madens  Charp.  (II),  Oryzaephilus  surinamensis  L.  (Ili),  Laemophloeus 
testaceus  F.  (IV),  L.  ferrugineus  Steph.  (V),  Stegobium  paniceum  L.  (VI),  Rhizo- 
pertha  dominica  F.  (VII),  Ephestia  kuehniella  Zeli.  (Vili),  Trogoderma  versicolor 
Creutz.  (IX),  Sithophilus  oryzae  L.  (X),  S.  granarius  L.  (XI)  h  KJierpen —  Tyroglyphus 
farinae  L.  (XII),  Tyrophagus  noxius  A.  Zach.  (XIII),  Carpoglyphus  lactis  L.  (XIV), 
KyjiLTHBHpyeMbix  b  jiaôopaTopnn  b  Tenemie  paga  JieT.  OÖJiyneHne  npoBognjiocB  ot 
HCTOHHHKa  Co60  g03aMH  b  npepejiax  30—400  Kpap.  MorgiiocTL  ^03bi  (JJ)  BapBnpoBaJia 
b  HHTepBajie  300—300  pag./cen. 

H3yvœirae  gniiaMimii  pagnapnoHHoro  nopanceHnn  yKa3anHBix  BiigOB  no3BOjrajio 
yCTaHOBHTB,  HTO  npeilMarHHaJIBHBie  $a3BI  pa3BHTHH  HBJIHIOTCH  MeHee  pagHOpe3HCTeHT- 
H limit,  hcm  HMarHHajiBHBie,  a  cpegn  npenMarnHajiBHBix  KynojiKH  6ojiee  pe3iicTeHTHBi. 
CpaBHeime  KpiiBBix  g03a— 3(|)$eKT  noKa3aJio,  hto  pe3HCTeHTHOCTB  k  nopaiKemiio  hoiiii- 
3HpyioigiiMH  H3JiyHeHHHMH  y  I,  II,  III,  IV,  V,  VII,  X,  XI  Mano  pa3JiHHaeTCH  Me/Kpy 
COÖOH.  LT500/  ónix  BHgoB  npn  pagnapiiH  J\  30,  100  Kpag  HaxogHTca  b  npegejiax 

4.3±0.3;  18.0 ±1.0;  2.2 ± 0.2;  1.03±1.0.  LT100o/o— b  npepejiax  7.0±0.2;  37.0±3.2;  5.0±0.3; 
16.0±0.9  gHeìi. 

Hanóojiee  pagnope3iiCTeHTHBiMH  BngaMii  6bijih  VI,  Vili,  IX.  TKyKH  IV  0Ka3ajincB 
HH^ii(|)(|}epenTHBiMH  no  npiiTepino  JieTajiBHOCTH  k  pagnapnii  10,  50,  70  n  100  Kpag. 
Tojibko  npn  fl,  150  npag  OTMenajiacB  pasHnpa  b  npopeHTe  BBDKHBamïH  ntynoB  b  koh- 
Tpojie  h  onBiTe  —  LT50o/n  kohtpojih  11.5±0.2,  LT50o/n  onBiTa  —  6:2 ±0.8  flHen.  Ilpogoji- 

ÌKHTeJIBHOCTB  HÍII3HII  IKyKOB  nOCJie  B03geHCTBHn  J\  200  Kpag  COCTaBHJia  18.8  ±  1.8, 
a  LT50%  —  2—3  gun,  b  KOHTpojie  oto  BpeMH  paBHHJiocB  32.0±2.1. 

JX  30,  50,  70,  100,  200  Kpag  oöJiynajincB  ryceHHpBi  Vili  4 — 5-ro  B03pacTa.  AHajiii3 
KpHBBix  g03a — 3(|)(|)eKT  HOKa3aji,  hto  conparpemie  BpeMenn  OTMiipannn  nponcxogiiT 
nncjie  gocTH>KeHHH  onpegejienHBix  noporoBBix  P03.  JX  30  Kpag  He  BBi3BiBajia  conpaipe- 
HHH  BpeMenn  OTMiipannn  no  cpaBHeHHio  c  KOHTpojieM,  HaoêopoT,  b  nocTpagnapnoHHBiH 
nepnog  npogojinorrejiBHOCTB  ?kh3hh  ryceHnn;  yBejinnnBajiacB,  gocTiiran  80—90  gHen. 
B  TeneHne  nepBoro  Mecnpa  jiyneBoro  nopaJKeHnn  rycemipBi  BHenme  ne  OTJinnajincB 
ot  KOHTpojiBHBix,  ornano  npopeccBi  MeTaMop(|)03a  ÖBiJiH  HapymeHBi  n  ryceiinpBi  ne 
oKyKJiHBajincB.  LT5o0/  npn  30,  50,  70,  100,  150,  200  npag  cocTaBHJio  cooTBeTCTBeHno 

67.0±5.6;  40.5±3.9;  29.8±2.9;  22.3±0.9;  11.5±0.6;  2—3  gHen.  K  KOHpy  TpeTBen  Hegejm 
nocTpagnapnoiiHoro  nepnoga  npn  70  npag  ryceHnpBi  Tepnjin  chocoöhoctb  nepe- 
PBHTaTBCH. 

KpnBBie  g03a— 3(|)(|)eKT  gjin  jihhhhok  IX  OTJinnaiOTCH  pacTHHyTBiM  jiaTenTHBiM  ne- 
pnogoM  jiyneBoro  nopanìeHHH,  KOTopBin  cocTaBJiHJi  npn  J\  70,  100  npag  34.0±1.2; 
25.0±1.8  gHen.  LT10Q0/o  npn  3  100,  150,  200  npag  cooTBeTCTBOBajio  45.0 ±  1.8;  24.8±  1.2; 

19.5  ±1.5  PHHM. 

Ognoìi  n 3  pagnope3HCTeHTHBix  rpynn  BpegHTejieh  nnipeBBix  3anacoB  hbjihiotch 
KJienj,n.  HccjiegoBaHnn  bojihcb  c  XII,  XIII.  XIV  bo  Bcex  (|)a3ax  pa3BiiTHH.  AnajiH3  po- 
30BBIX  KpnBBix  noKa3BiBaeT  HecKOJiBKo  öojiBmyio  pe3HCTeHTHOCTB  y  XIV  —  LT10oO/ 

npn  JX  150,  200,  300,  400  npag  paBHneTCH  28.7±2.24;  17.7 ±1.6;  11.5±  1.1;  npn  4.0  pnen 
h  noHTn  OTcyTCTBiie  pa3JiHHHH  MeHTgy  LT100cy  npn  ^  200  npag  y  XII  n  XIII 

(13.2±1.1 — 14.1  ±1.0  pnen). 

Ilo  cTenenu  pagnope3iicTeHTHOcTH  H3yneHHBie  bh^bi  mojkho  pa3gejiHTB  Ha  gBe 
rpynnBi:  1)  I,  II,  III,  IV,  V,  VII,  X,  XI,  LT50<yo  KOTopBix  npn  J\  30  n  100  npag  Haxo- 

PHTCH  b  npepejiax  2—13,  aLT100O/n  —  5 — 37  gHen,  n  2)  Vili,  IX,  XII,  XIV,  6ojiee  Mep- 

jieHHo  OTMnpaiorpHe  npn  stiix  J\.  TaKHM  o6pa30M,  npn  pagnoge3HHceKn,HH  peænMbi 
oöJiynoHHH  cjiegyeT  nopônpaTB  b  3aBHCHM0CTH  ot  npeoôJiapaioipHX  b  npogyKTe  bh^ob 
BpegHTejien. 
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OyHKIJHOHAJIbHblE  PA3JIHHHH  BKyCOBbIX  CEHCHJIJI 
y  nPEACTABHTEJIEÎÏ  ßByKPblJILIX 


E.  E.  S  i  n  i  t  z  y  n  a  —  E.  E.  C  n  h  h  p  bi  n  a 
(MocKoecKuü  eoe.  ynueepcurer,  CCCP) 

H3yueirae  ÔHoajieKTpnuecKOH  aKTHBiiocTii  xeMopepenTopnbix  ceHcnjui  y  iicKOTopbix 
BHgOB  gByKpbiJibix  ■ — Musca  domestica ,  Stomoxys  calcitrans ,  Eristalis  nemorum  — 
n  KOMapoB  popa  Aedes  Ha  XHMHuecKHe  pa3gpaîKHTejiH,  B3HTtie  b  mnpoKOM  pnanasone 
KOHpeHTpapnii,  gajio  bo3moîkhocti>  pacKpbiTb  odipne  h  OTjrauHTejibHbie  nepTbi  $ynKpHo- 
HHpoBaHHH  pepenTOpOB  y  3thx  HaceKOMtix.  OnpegejieHHe  cTeneHH  npegnouHTaeMocTH 
pacTBopoB  xjiopncToro  HaTpna  n  rjii0K03Li,  b3htlix  b  ophhx  ii  Tex  H<e  KoiipeirrpapHHX, 
HOKa3aJIO,  HTO  OCOÔeHHOCTH  (JiyHKpHOHHpOBaHHfl  pepenTOpOB  BJIHflIOT  He  TOJibKO  Ha 
3HaK  noBegemiecKOH  peanunn,  ho  h  Ha  ee  HiiTeHCHBHOCTB. 

Pa3gpa>KeHne  ceHCHJiJi  pacTBopaMH  rjii0K03bi  h  caxapo3Li  He3aBHciiMo  ot  hx  koh- 
pemrpapHH  BLi3BiBaioT  y  Bcex  BHgOB  Myx  h  KOMapoB  B036y>K/i;eHHe  ogHoh  uyBCTBH- 
TejiLHOH  KJieTKH  —  caxapHOTo  pepemropa. 

PasgpaJKemie  ceHCHJiJi  KOMapa  Aedes  aegypti  pacTBopaMH  xjiopncToro  naTpiin  h 
xjiopncToro  Kajnin  b  pnana30He  KOHpeHTpapHH  ot  1.0  go  0.001  M  conpoBonsgaeTCH 
B03Öy}KpeHHeM  tojilko  cojieBoro  pepemropa.  HacTOTa  HMnyjibcoB  pepenTopa  nponop- 
pnoHajiBHa  KOHpeHTpapnii  pa3gpaJKHTejia. 

Pa3JiHHeHne  KOHpeHTpapHH  xjiopncToro  Harpna  JiadejiJiapHbiMH  xeMopepenTopaMH 
y  BBICmHX  pByKptlJILIX  CBH3aHO  C  H3MeHeHHeM  HaCTOTLI  HMHyJIbCOB  KaK  COJieBOrO,  TaK 
n  caxapHoro  pepenTopoB.  CaxapHbiii  pepenTop  reHepupyeT  HMnyjibCbi  npH  pa3gpa>Ke- 
HHH  TOJIbKO  CpepHHMH  H  MBJIblMH  KOHpeHTpapHHMH  COJieil. 

Pipil  pa3gpanœHHH  ceHcnjui  KOMapa  Ae.  aegypti  gByxKOMnoHeTHbiMH  pacTBopaMH, 
COCTaBJieHHbIMII  II 3  3KBHMOJIHpHbIX  KOHpeHTpapHH  XJIOpHCTOro  HaTpHfl  H  rjIK)K03bI, 
b  oTBeTax  perncTpnpyioTCH  HMnyjibCbi  cojieBoro  n  caxapnoro  pepenTopoB.  TaKHM  o6pa- 
30M,  bo  BKycoBbix  ceHcmuiax  opHOBpeMeimoe  B036yjKgeHiie  oöohx  pepenTopoB  bo3- 
mojkho,  ho  TOJibKO  b  oTBeT  na  onpegejiemibie  pa3gpaîKHTejiii.  npiicyTCTBne  HMnyjibcoB 
TOJibKO  cojieBoro  hjiii  tojibko  caxapHoro  pepenTopoB  npn  cTiiMyjiHpnn  ceHCHJiJi  KOMapa 
OgHOKOMHOHeHTHblMH  paCTBOpaMH  XJIOpHCTOTO  IiaTpHH  HJIII  rJIK)K03bI  HBJIHeTCH  0C06eH- 
HOCTblO  (JjyHKpHOHHpOBaHHH  BKyCOBbIX  CeHCHJiJi  9TOTO  HaCeKOMOTO. 

Bee  BHgbi  HaceKOMbix  npegnowraioT  pacTBopw  rjnoK03bi  gncTiiJumpoBaHHOH  Boge, 
npnneM  HHTeHciiBHocTb  noTpebjiemiH  pacTBopa  pacTeT  nponoppuoHajibno  ero  KOHgeH- 
Tpapnn.  CxogHan,  ho  npoTHBonojiOHraaH  no  3Hany  peaKgnn  naßjiiogajiacb  y  KOMapoB 
b  OTHomeiiHii  pacTBopoB  xjiopncToro  HaTpnn.  Namibie  noBegemiecKiix  peaKgnn  M.  do¬ 
mestica  noKa3ajiH,  uto  xjiopncTbiii  HaTpnn  b  dojibmnx  KOHpeHTpapnax  ee  He  npnBjie- 
KaeT.  CpegHHe  KOHpeHTpapHH  NaCl  odjiagaiOT  Oojibmen  npnBJieKaTejibHOCTbio,  ueM 
piICTHJIJIIipOBaHHaH  BOpa,  a  3(|)(|)eKTHBHOCTb  HH3KHX  KOHpeHTpapHH  XJIOpHCTOrO  IiaTpHH 
TaKaa  nœ,  KaK  y  pncTinuinpoBaHHOH  Bopbi. 

TaKHM  o6pa30M,  pe3yjibTaTbi  onbiTOB  no  npegnouHTaeMOCTH  pacTBopoB  xjiopncToro 
HaTpna  Ae.  aegypti  h  M.  domestica  nogTBepîKgaiOT  OnojiorHaecKyio  BanmocTb  pa3jni- 
ana  b  curHaJiax  BKycoBbix  ceHCHJiJi  HaceKOMbix  Ha  pacTBopbi  cojih  pa3iiOH  koh~ 
peHTpapnn. 


r 

IMAGINAT  DIFFERENTIATION  IN  X-IRRADIATED  PUPAE 
OF  THE  HOUSEFLY  MUSCA  DOMESTICA  NEBULO  (FABR.) 

P.  Sivasubramanian,  G.  Bhaskaran,  K.  K.  Nair 

(Biology  Division,  Bimba  Atomic  Energy  Centre  Trombay,  India, 
and  Dept,  of  Biological  Sciences,  Simon  Fraser  University,  Canada) 

Xprradiation  of  the  housefly  pupae  of  various  age  groups  show  that  the  deve¬ 
lopmental  processes  like  cell  division,  cell  migration  growth  and  differentiation 
differ  in  their  pattern  of  radiosensitivity.  The  early  stages  of  cell  differentiation 
appear  to  be  the  most  sensitive  to  X-irradiation  than  the  later  ones.  This  is  shown 
by  the  fact  that  the  0- 1-hour-pupa  exhibits  the  most  severe  radiation  damage,  whe¬ 
reas  in  the  20-hour-pupa  irradiation  does  not  inhibit  differentiation  of  the  majority 
of  the  external  structures.  The  development  of  the  irradiated  pupa  also  reveals  that 
there  is  an  anteroposterior  gradient  with  respect  to  radiosensitivity.  The  head, 
as  a  whole,  is  the  most  resistant  part  of  the  body,  the  thorax  less  so,  the  abdomen 
being  the  most  sensitive.  In  general,  the  formation  of  the  cuticle  and  hairs 
on  the  head,  thorax  and  prothoracic  legs  is  less  affected  by  radiation  than  that 
of  the  other  pairs  of  legs  and  abdomen.  This  differential  sensitivity  of  the  body 
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regions  may  be  closely  related  to  the  degree  of  differentiation  of  the  constituent  cell 
groups  and/or  may  be  due  to  the  state  of  determination  of  the  respective  imaginai 
discs.  The  prothoracic  legs  are  the  most  resistant  among-  the  legs  followed  hy  the  me- 
sothoracic  legs;  the  metathoracic  ones  being  the  most  sensitive.  The  terminal  regions 
of  the  legs,  antennae  etc.  are  less  sensitive  than  the  proximal  regions.  Even  in  the 
youngest  pupae  exposed  to  X-rays,  the  prothoracic  legs  are  much  better  differen¬ 
tiated  than  the  other  pairs  of  legs,  and  as  the  pupa  becomes  older,  irradiation  causes 
less  and  less  damage  to  meso-  and  metathoracic  legs.  Similarly,  with  increase  in  age, 
there  is  a  gradual  change  towards  normal  differentiation  beginning  from  the  termi¬ 
nal  segments  of  the  legs  progressing  towards  the  proximal  region.  The  differential 
sensitivity  between  appendages  and  within  an  appendage  may  be  due  to  differences 
in  the  stage  of  differentiation  or  the  timing  of  gene  activation  in  the  constituent  cells. 

In  the  irradiated  pupae,  darkening  of  the  hairs  and  bristles  is  inhibited  depending 
on  the  dose  and  age  of  the  pupa  during  irradiation.  In  normal  development,  darkening 
proceeds  from  the  anterior  to  the  posterior,  and  from  the  proximal  to  the  distal  re¬ 
gions.  In  the  irradiated  pupae,  the  arista,  claws  etc.  darken  even  when  the  proximal 
parts  are  not  darkened.  The  failure  of  the  proximal  parts  to  darken  would  therefore 
be  due  to  lack  of  response  in  the  target  cells. 

The  timing  of  gene  activation  in  the  undifferentiated  imaginai  disc  cells  pro¬ 
bably  differs  in  the  different  cell  primordia  and  there  is  a  definite  sequence  in  the 
activation  process  which  appears  closely  parallel  to  the  determination  sequence. 
This  is  indicated  by  the  pattern  of  differential  radiosensitivity  of  the  various  imaginai 
discs.  Eversion  of  the  head  signals,  the  termination  of  the  critical  phase  of  radiosensi¬ 
tivity  and  probably  reflects  the  completion  of  the  gene  activation  process  in  the  cells. 


ÜBER  DIE  MÖGLICHKEIT  DER  ÜBERMITTLUNG  DER  INFORMATION 
IM  VERBINDUNGSSYSTEM  «BIENENKÖNIGIN— ARBEITSBIENEN» 

BEI  APIS  MELLIFICA  L. 

A.  W.  Skirkewicus,  G.  B.  Waitkewitcene  — 

A.  B.  CKHpKeBHUIOC,  T.  B.  BaHTKHBHUeHe 

(Institut  für  Zoologie  und  Parazitologie,  Acad.  Sci.  LSSR,  Wilnjus,  USSR ) 

Es  ist  festgestellt  worden,  daß  ein  Bienenvolk  zu  jeder  Zeit  imstande  ist,  nicht 
nur  über  die  Anwesenheit  der  Bienenkönigin  schnell  zu  erfahren,  sondern  auch  von 
zwei  Königinen  eine  mit  den  besten  Eigenschaften,  d.  h.  die  «Bedürfnisse»  des  Bienen¬ 
volkes  völlig  befriedigen  kann,  zu  wählen.  Es  entsteht  die  Frage,  auf  welche  Weise 
die  Bienen  so  schnell  über  die  Anwesenheit  der  Königin  Bescheid  wissen  oder  feststel¬ 
len  können,  welche  von  beiden  Königinen  die  beste  für  die  Fortpflanzung  der  Art 
ist?  Die  Antwort  auf  diese  Frage  ist  vom  Standpunkt  der  Bionik  von  großem  Inte¬ 
resse,  da  das  Studium  der  biologischen  Prinzipien  der  Kontrolle,  der  Regulierung, 
der  Steuerung  und  der  Verbindung  den  Schwerpunkt  der  Bionik  darstellt. 

Im  Zusammenhang  damit,  daß  das  Bienenvolk  sich  hinsichtlich  der  Königin  so 
schnell  orientiert,  muß  das  System  der  Verbindung  zwischen  der  Königin  und  den 
Arbeitsbienen  ständig  im  Bienenvolk  funktionieren. 

Wie  einige  Forscher  festgestellt  haben  (Allen,  1957;  Skirkevicius,  1964,  1965), 
sind  neben  der  Königin  immer  Arbeitsbienen  zu  finden,  die  ihren  Körper  mit  den 
Antennen  betasten.  Es  stellte  sich  weiter  heraus,  daß  sich  die  Arbeitsbienen,  die 
einzelne  Körperteile  der  Königin  (Kopf,  Brust,  Bauch)  betasten,  im  Verhälthis  1:1:3 
verteilen,  während  die  Königin  selbst  sich  im  Ruhestand  befindet.  Dasselbe  Verhältnis 
besteht  auch  zwischen  den  Flächen  einzelner  Körperteile  der  Königin,  die  von  den 
Arbeitsbienen  betastet  werden  können.  Man  kann  daraus  schlußfolgern,  daß  sich  die 
Arbeitsbienen  neben  der  in  Ruhe  befindenden  Königin  gleichmäßig  verteilen.  Obwohl 
die  Anzahl  der  Arbeitsbienen,  die  die  unbewegliche  Königin  betasten,  abhängig  von 
der  Jahreszeit  sich  ändert,  bleibt  dieses  Verhältnis  doch  beständig. 

Wenn  wir  die  Dauer  der  Betastung  des  Königinkörpers  mit  den  Antennen  der 
Arbeitsbienen  studierten,  stellten  wir  fest,  daß  die  Arbeitsbienen  ihren  Kopf,  Brust 
und  Bauch  im  Durchschnitt  gleichlang  mit  den  Antennen  betasten. 

Es  ist  zu  bemerken,  wie  die  Kontaktdauer  zwischen  den  Antennen  der  Arbeitsbie¬ 
nen  und  dem  Königinkörper  sich  verteilt.  Alle  gewonnenen  Histogramme  sind  ihrer 
Form  nach  sehr  ähnlich.  Sie  weisen  nur  eine  Modalität  auf,  aber  dafür  eine  ausgep¬ 
rägte  Asymmetrie.  Der  Form  des  Histogrammes  nach  kann  man  über  unterschied¬ 
liche  Wahrscheinlichkeit  des  Abganges  einer  Arbeitsbiene  von  der  Königin  urteilen. 
Zuerst  ist  diese  Wahrscheinlichkeit  sehr  niedrig,  sie  wächst  allmählich,  erreicht  ihr 
Maximum  nach  2—3  Sekunden  und  sinkt  wieder.  Der  Rückgang  des  Histogrammes 
erfolgt  in  der  Regel  nach  dem  Exponenzialgesetz,  auf  logarithmischen  Koordinaten 
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sieht  der  Rückgang  der  gegebenen  Histogramme  als  eine  Gerade  aus.  Die  Momente 
der  Entfernung  der  Arbeitsbiene  von  der  Königin  im  Zeitabschnitt  zwischen  dem  Ma¬ 
ximum  und  dem  Ende  des  Histogrammes  verteilen  sich  also  nach  dem  Poisson  — 
Gesetz.  Es  ist  interessant  zu  betonen,  daß  weder  Jahreszeit,  noch  das  Verhalten  der 
Königin  den  Zeitabschnitt,  wo  die  Wahrscheinlichkeit  der  Entfernung  der  Arbeitsbiene 
von  der  Königin  maximal  wird,  beeinflüßen  können.  Man  kann  also  annehmen,  daß 
die  Arbeitsbiene  die  Königin  eine  bestimmte  Zeit,  d.  h.  2 — 3  sec.  unbedingt  betasten 
muß.  Wegen  einzelner  Zufallsfaktoren  bleiben  manche  Arbeitsbienen  bei  der  Königin 
eine  längere  Zeit. 

Ausgehend  aus  gewonnenen  Angaben  nehmen  wir  an,  daß  die  Hauptrolle  in  der 
Übermittlung  der  Information  im  Verbindungssystem  «Königin— Arbeitsbiene»  jenen 
Arbeitsbienen  zuteilwird,  die  mit  ihren  Antennen  die  Königin  betasten. 


THE  MINIATURE  END-PLATE  POTENTIALS  OF  COCKROACH  MUSCLES 

T.  J.  Smyth,  M.  H.  Greer 

(Departments  of  Entomology  and  Biophysics,  Pennsylvania 
State  University,  University  Park,  Pa.,  U.S.A.) 

Miniature  end-plate  potentials  were  observed  with  intracellular  microelectrodes 
in  muscles  of  the  metathoracic  femur  of  Periplaneta  americana.  They  were  studied 
in  fibers  with  various  combinations  of  inhibitory  and  fast  and  slow  excitatory  inner¬ 
vation.  By  increasing  the  extracellular  potassium  concentration  and  using  citrate- 
filled  microelectrodes,  miniature  hyperpolarizing  potentials  could  be  observed  in  the 
fibers  receiving  inhibitory  innervation.  These  miniatures  occurred  at  random  intervals. 
By  reducing  the  extracellular  calcium  concentration  and  increasing  magnesium, 
the  size  of  nervally  evoked  hyperpolarizing  (inhibitory)  end-plate  potentials  could 
be  reduced;  transmission  failed  in  a  step-wise  manner.  The  minimum  sizes  of  the  neu- 
rally  evoked  responses  were  the  same  as  the  sizes  of  spontaneous  hyperpolarizing 
miniatures.  Therefore,  inhibitory  transmitter  must  be  released  as  packets  or  quanta 
like  those  associated  with  excitatory  transmitters. 

Depolarizing  miniature  end-plate  potentials  are  found  in  muscle  fibers  innervated 
by  either  fast  or  slow  excitatory  neurons.  The  sizes  and  shapes  of  these  miniatures 
are  quite  variable,  but  the  distributions  of  sizes  are  similar  in  fast  only,  slow  only 
and  dually  innervated  fibers  of  equal  length.  By  intensive  neural  stimulation  in  a  cal¬ 
cium  rich  medium  neuromuscular  transmission  can  be  easily  fatigued.  Failure  is 
stepwise  for  both  the  fast  and  slow  junctions,  the  minimum  sizes  of  neurally  evoked 
end-plate  potentials  being  within  the  size  range  of  spontaneous  miniatures.  Extreme 
lowering  of  calcium  concentration  alters  the  post-synaptic  response,  but  moderate  lo¬ 
wering  reduces  the  sizes  of  neurally  evoked  end-plate  potentials.  When  the  sizes 
of  fast  end-plate  potentials  have  been  thus  diminished,  they  then  facilitate  on  repete- 
t.ive  stimulation  in  the  manner  of  slow  end-plate  potentials  in  a  medium  with  higher 
calcium  concentration.  We  therefore  suggest  that  the  essential  difference  between 
the  fast  and  slow  systems  is  in  the  average  number  of  transmitter  packets  released 
per  nerve  impulse. 

Electronic  considerations  allow  prediction  of  the  minimum  sizes  of  miniatures 
in  small  muscle  fibers  with  distributed  innervation,  and  of  an  orderly  reciprocal 
relationship  between  the  size  of  a  miniature  and  its  duration  due  to  distance  between 
the  point  of  transmitter  action  and  the  recording  electrode.  The  observed  minimum 
sizes  were  unexpectedly  small,  and  the  expected  relationship  between  miniature  size 
and  rise  time  was  not  obtained  due  to  the  occurrence  of  numerous  small  amplitude 
miniatures  with  short  time  courses.  This  problem  is  resolved  by  our  discovery  that 
these  muscle  fibers  consist  of  parallel  bundes  of  interconnected  subunits.  Such  a  struc¬ 
ture  has  been  demonstrated  by  study  of  serial  histological  sections,  by  following 
the  spread  of  iontophoretically  injected  dye,  and  by  observing  contractions  in  response 
to  intracellular  electrical  stimulation. 
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METHODS  FOR  POPULATION  SUPPRESSION  AND  ERADICATION 

OF  TEPHRITID  FRUIT  FLIES 


L.  F.  Steiner 

(Entomology  Research  Division  Agr.  Res.  Service,  U.  S.  D.  A., 

Honolulu,  Hawaii,  U.S.A.) 

Three  methods  of  tephritid  fruit  fly  eradication  have  been  developed  by 
the  U.  S.  D.  A.  They  are  protein  hydrolysate-organic  phosphate  bait  sprays;  the  pe¬ 
riodic  release  of  sterile  flies  in  numbers  that  massively  overflood  the  native  popu¬ 
lation;  and  annihilation  of  males  by  distribution  of  male  lures  containing  insecticides. 

Bait  sprays  applied  weekly  through  one  generation  at  rates  of  0.75  kg  protein 
hydrolysate  and  0.2  to  0.4  kg  toxicant/hectare  attract  and  kill  almost  all  adult  fruit 
flies.  Formulas  for  aerial  application  combine  a  liquid  hydrolysate  (50%  solids)  with 
technical  malathion  95%  in  4 :  1  ratio  without  added  water.  These  can  be  applied 
at  less  cost  under  more  adverse  conditions  than  conventional  bait  sprays.  Bait  sprays 
were  used  to  eradicate  3  outbreaks  of  the  Mediterranean  fruit  fly,  Ceratitis  capitata 
Wiedemann,  in  Florida  since  1956  and  one  in  Texas  in  1966.  They  are  currently 
employed  in  suppression  programs  against  several  species  in  various  parts 
of  the  world. 

Releases  of  18  million  Mediterranean  fruit  flies  sterilized  by  gamma-radiation 
(10  Kr)  from  Cobalt  60  during  more  than  a  year  in  a  32  km2  semi-isolated  area 
in  Hawaii  effected  90%  suppression  of  fruit  infestation  for  the  last  6  months. 
The  melon  fly,  Dacus  cucurbitae  Coquillett,  was  eradicated  from  Rota,  Mariana 
Islands  (86  km2),  by  release  of  260  million  sterile  flies  in  boxes  from  planes  and 
from  emergence  cages  in  trees  after  suppression  of  the  existing  population  by  bait 
sprays  applied  to  limited  areas.  Later,  on  Guam,  M.  I.  (550  km2),  a  long  established 
infestation  of  the  oriental  fruit  fly,  Dacus  dorsalis  Hendel,  depressed  by  extensive 
destruction  of  its  hosts  by  2  typhoons  was  eradicated  by  use  of  only  40  million  ste¬ 
rile  flies  at  a  cost  of  0.20/hectare.  This  demonstrated  the  particular  usefulness 
of  the  method  against  low  density  populations.  Two  important  requirements  are 
efficient  methods  of  mass  producing  effective  flies  and  of  preventing  excessive  los¬ 
ses  when  released. 

The  third  method  (male  annihilation)  was  used  to  eradicate  a  strong  infestation 
of  the  oriental  fruit  fly  from  Rota  in  1963  and  from  Saipan,  Tinian,  and  Agiguan, 
M.  I.  (316  km2  total),  in  1965.  Small  cane  fiberboard  squares  saturated  with  a  95  :  5 
formulation  of  methyl  eugenol  and  naled  were  dropped  from  airplanes  in  lines  0.3  km 
apart  at  2-week  intervals  for  24 — 33  weeks.  About  2  kg  formulation/km2  were  used/treat¬ 
ment.  The  oriental  fruit  fly  disappeared  from  each  island  within  6  months  after 
treatments  began.  The  treatment  kills  most  males  before  they  mate  and  the  infesta¬ 
tion  steadily  declines.  When  males  become  scarce,  females  are  attracted  to  the  bait.. 
No  oriental  fruit  flies  have  been  caught  in  the  Marianas  since  September  1965. 
This  method  may  also  be  adaptable  to  eradication  of  the  Mediterranean  fruit  fly 
with  trimedlure,  melon  fly  with  cue-lure. 


FUNCTIONAL  NEURON  ORGANIZATION  PROVIDING  ACTIVITY 
OF  WING  MUSCLES  IN  LOCUSTA  MIGRATORIA 

V.  L.  Svidersky  — B.  JL  CBiflepcHiñ 

(Sechenov  Institute  of  Evolutionary  Physiology  and  Biochemistry , 

Acad.  Sci.  USSR,  Leningrad,  USSR) 

The  flight  of  insects  is  a  complex  and  still  little  studied  way  of  movement. 
At  present  we  know  main  reflexogenic  areas  the  stimulation  of  which  may  initiate, 
maintain  and  inhibit  flight.  An  important  role  in  the  activation  of  neurons  of  the  lo¬ 
cust  wing  muscles  is  played  by  trichoid  sensillae  located  on  the  head  and  stimulated 
by  wind  during  flight. 

In  our  experiments  these  receptors  were  stimulated  by  an  air  current  blown 
at  a  given  rate  (mainly  3.5  m/sec)  through  a  thin  hypodermic  needle.  Although 
sensillae  of  different  areas  of  the  head  vary  functionally  the  experiments  show  that 
large  hairs  of  the  forehead  are  mechanoreceptors  with  slow  and  incomplete  adapta¬ 
tion.  As  was  demonstrated  by  microelectrode  recording  the  frequency  of  impulses 
arising  in  a  single  receptor  in  the  first  moment  of  air  stimulation  depends  on  the  rate 
of  air  current  attaining  in  the  second  (central)  region  about  200  per  second  (phasic 
component  of  response).  Later  the  discharge  frequency  decreases  and  after  20 — 
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30  sec  of  continuous  stimulation  it  reaches  several  dozens  of  impulses  per  second. 
This  "final”  frequency  of  afferent  impulses  persist  for  a  very  long  time. 

In  the  central  nervous  system  afferent  impulses  of  head  receptors  undergo  sy¬ 
naptic  processing.  Sensory  axons  converge  on  a  small  number  of  interneurons. 
The  recording  of  single  unit  responses  from  thoracic  ganglia  or  from  connectives 
between  the  ganglia  by  means  of  microelectrodes  shows  that  there  are  two  functio¬ 
nal  types  of  interneurons  —  phasic-tonic  and  phasic  ones  processing  afferent  impulses 
from  receptors  of  forehead.  The  functional  role  of  phasic-tonic  interneurons  seems  to 
be  related  to  prolonged  activation  of  wing  muscle  neurons  during  flight  of  locust. 

To  induce  excitation  in  this  interneuron  some  definite  (threshold)  number  of  sen- 
sillae  should  he  stimulated  (5—8  sensillae  of  the  second  area).  According  to  the  shape 
of  the  curve  the  character  of  interneuronal  response  is  analogous  to  a  response  of 
a  single  receptor  and  the  discharge  frequency  of  an  interneuron  depends  on  the  num- 
ner  of  sensillae  stimulated.  When  all  hairs  of  the  central  area  are  blowing  the  di¬ 
scharge  frequency  of  interneurons  is  about  three  times  as  large  as  that  of  single 
receptors.  Our  experiments  show  that  appropriate  synapses  are  located  in  the  head 
ganglia  (in  the  suhoesophageal  ganglion  and  even  higher).  The  above  data  do  not 
exclude  other  possible  modes  of  activation  of  neurons  of  wing  muscle  in  lo¬ 
cust. 

In  the  present  paper  a  possible  functional  organization  of  wing  muscle  neurons 
is  discussed  and  attempts  to  model  neuronal  relations  in  a  flight  control  system  are 
demonstrated.  For  modelling  the  input  we  used  data  on  afferent  mechanisms  of  initia¬ 
tion,  maintenance  and  inhibition  of  locust  flight  movements.  The  evidence  obtained 
by  microelectrode  analysis  of  neurons  generating  rhythms  of  wing  muscles  activity 
were  used  as  signals  at  output.  The  synthesis  of  flight  control  system  comprise  ele¬ 
ments  representing  models  of  real  neurons.  Neither  the  number  of  neurons  nor  the 
character  of  their  interrlation  has  been  determined  in  advance. 

It  is  shown  that  the  model  may  operate  with  three  elements  (interneurons)  only 
one  of  which  plays  a  leading  role  and  can  he  regarded  as  adequate  to  a  rhythm¬ 
generating  neuron  (pacemaker).  Merits  and  shortcomings  of  the  suggested  model 
are  discussed. 


BJIHHHHE  A3POHOHH3AIJHH  HA  PAHHHE  3TAHLI  3MEPHOrEHE3A 
TYTOBOrO  niEJIKOnPH^A  (. BOMBYX  MORI  L.) 

P.  O.  S  y  t  k  o,  A.  N.  S  v  e  r  t  s  c  h  k  o  v,  N.  V.  Kuzmenko  — 
n.  0.  Ghtlko,  A.  H.  CßepuKOB,  H.  B.  Ky3bMeHKo 

(IlncTuryT  seneruKu  AH  yCCP  u  N  npauncnan  cejibcnoxosnücTeennan 

anadeMUH,  Kuee,  CCCP) 

KoHqeHTpapnn  aaponoHOB  b  Hanmx  onbixax  cocraBJiHJiH  5  •  107  h  2.9  •  106  b  2  cm3 
B03gyxa.  ßjinTejiBHOCTB  OßHopasoBOH  aapoHOHH3au,HH  paBHHJiacb  30,  60,  90  n  120  mhh. 
y CTaHOBjieHO  nojio>KnTejiLHoe  BJiHHHne  aKcnosnqnn  30  h1  60  mhh.  na  onjio^OTBopeiiHe 
hhu;  h  OTpnqaTejiBHoe  BjiHHHHe  aKcno3Hi],HH  120  mhh.  Hipa  1.5 — 2-uacoBbix  BOspacroB 
BecBMa  uyBCTBHTejibHBi  k  aapoHOHHsaqHH;  .gaîKe  Heöojibunie  KOHH,eHTpau,HH  aaponoHOB 
npH  KpaTKOBpeMeiiHOM  ßencTBHH  cmmmioT  KOJinuecTBO  onJioflOTBopeHHbix  hhh,. 

BbiHBJieno  nocjie^encTBHe  HommapHH  hhh,  b  nepBbie  uacbi  nocjie  hx  OTKJia^KH  Ha 
OHiHBJieHHe  3apoAbimeH.  Bo  MHornx  cjiyuanx  HaÖJiiogaeTCH  npuMo  npoTHBonoaoumoe 
BjiHHHHe  aapoHOHHsapHH  Ha  onjiOAOTBopeHHe  h  OHîHBjieHHe  hhu,  KaK  no  HanpaBJieH- 
HOCTH,  Tan  h  no  CTenemi  æchctbhh.  Bojibrnne  aKcnoanpHn  (120  mhh.)  /jeiicTByioT 
b  ofliroM  HanpaBjieHHH  h  Ha  onjioflOTBopeHne  h  Ha  oumBJieHHe. 

AapoHOHH3an,HH  6ojiee  a$(|)eKTHBHO  ^encTByeT  Ha  ocjiadjieHHbie  opranH3Mbi,  ueM 
Ha  opraHH3Mbi  c  bbicokoh  HiH3HecnocoÖHOCTbio,  h  cHjibHee  CKa3biBaeTcn  na  mejiKo- 
npHAe  HHCTbix  nopofl,  ueM  Ha  rnópn^ax. 


THE  EFFECTS  OF  FUMIGANTS  ON  THE  PHYSIOLOGY  OF  RESPIRATION 

IN  PERIPLANET  A  AMERICANA  (L.) 

G.  T.  T  o  n  a  p  i 

(Department  of  Zoology ,  University  of  Poona,  India) 

Although  studies  on  the  effects  of  certain  toxic  agents  on  the  respiration  of  in¬ 
sects  have  been  of  interest  for  over  a  century,  the  important  role  which  this  system 
plays  in  the  entry  of  gases  has  not  been  elucidated.  The  influence  of  different  toxic 
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vapours  on  the  spiracular  behaviour  has  also  not  been  studied  in  detail  (Hazelhoff, 
1928;  Wigglesworth,  1941;  Bond,  1961).  The  physiological  responses  of  respiration 
of  the  common  cockroach  Peri-pianeta  americana  (L.)  to  the  action  of  some  selected 
fumigants  have  been  dealt  with  here.  The  role  of  such  parameters  of  consequence, 
as  ventilation,  characteristics  of  spiracular  movements,  mediation  of  the  chemical 
by  body  fluid  have  been  measured  (Bhatia,  Tonapi,  1968).  The  opening  and  closing 
of  first  and  second  spiracles  are  synchronous  with  ventilation.  The  first  spiracle  opens 
while  the  second  spiracle  closes  simultaneously  during  expiration.  The  first  spiracle 
closes  and  second  pair  of  spiracles  opens  with  adbominal  relaxation  for  inspiration. 
Thus  the  two  pairs  of  spiracles  are  antagonistic  in  their  closing  and  opening  move¬ 
ments.  Their  reactions  to  the  fumigants  to  resist  or  facilitate  the  entry  of  toxic  gases 
such  as  EDCT  (3:1  mixture  of  ethylenedichloride  and  carbon  tetrachloride),  Ne- 
magonR  or  l,2,dibromo-3-chloropropane,  and  trichloroethylene  have  been  assessed. 
Spiracular  responses  to  these  chemicals  when  introduced  through  the  body  fluid  have 
also  been  recorded  to  differentiate  from  their  action  in  the  gaseous  form  (Bhatia,  To¬ 
napi,  1968).  EDCT  causes  relaxation  of  muscles  and  therefore  both  the  first  and  second 
pair  of  spiracles  remain  open.  l,2,dibromo-3-chloropropane  also  produces  parallel  but 
relatively  less  relaxing  effects  on  the  muscles  than  with  EDCT.  This  results  in 
the  opening  of  the  first  spiracle,  but  is  not  as  pronounced  as  with  EDCT.  The  closure 
of  the  second  spiracle  with  l,2,dibromo-3-chloropropane  is  explained  on  the  basis 
of  flight  condition  attained  by  the  insect  (Miller,  1960).  Trichloroethylene  is  the  least 
relaxant.  It  brings  about  greater  contraction  of  the  ventilatory  muscles  than  with 
the  other  toxicants  studied.  This  explains  the  open  condition  of  the  first  spiracle  with 
trichloroethylene.  One  whould  expect  the  second  spiracles  to  be  closed;  but  the  pe¬ 
ripheral  action  of  the  carbon  dioxide,  which  is  the  highest  during  fumigation  with 
trichloroethylene,  on  the  single  occlusor  muscle  brings  about  the  opening  of  the  spi¬ 
racle  (Miller,  1960).  More  per  cent  of  open  and  comparatively  little  closing  percentage 
per  minute  of  the  spiracles  are  necessary  for  higher  toxicity  of  the  fumigants. 
The  toxicity  of  three  fumigants  is  in  the  order  trichloroethylene >EDCT>  1,2, di- 
bromo-3-chloropropane.  The  penetration  of  three  fumigants  through  the  integument 
was  in  the  order  trichloroethylene  >  l,2,dibromo-3-chloropropane  >  EDCT.  It  has  been 
observed  from  these  studies  that  the  accumulation  of  carbon  dioxide  in  the  body 
of  the  insect  with  sealed  spiracles  in  some  way  also  increases  the  toxic  action  of  the 
fumigants.  ' 


THE  GEOMAGNETIC  FIELD  AS  NEW  POSSIBLE  ECOLOGICAL  FACTOR 

W.  B.  Tschernyshev  —  B.  B.  H  e  p  h  li  m  e  b 
(Department  of  Entomology,  Moscow  State  University ,  USSR) 

Field  observations:  the  effect  of  geomagnetic  storms.  We  collected 
the  insects  by  light  trap  in  May  1959  in  Turkmenia.  Enormous  catches  of  many  spe¬ 
cies  of  insects  especially  the  beetles  were  observed  at  nights  12th  and  24th. 
These  maximums  could  not  be  explained  by  the  meteorological  factors.  But  the  mag¬ 
netic  storms  took  place  in  these  dates.  The  correlation  and  regression  analyses  are 
need  to  examine  this  phenomenon.  But  the  quantity  of  insects  caught  per  night  is  de¬ 
pendent  on  both  the  external  factors  and  the  abundance  of  population.  To  exclude 
the  changes  of  abundance  to  some  extent  we  had  to  sum  up  the  numbers  of  speci¬ 
mens  of  20  species  of  the  beetles  caught  per  night.  In  general  if  the  abundance  of  any 
species  has  not  changed  significantly  the  analysis  of  catches  of  such  separate  species 
is  possible. 

The  relation  between  the  size  of  catch  and  external  factors  may  be  shown  to  be 
almost  linear  in  some  limits.  This  relation  may  be  presented  by  the  following  appro¬ 
ximate  formula: 

N  —  a  - j-  bjflM  -j-  bft  -J-  bAp*SP , 

where  N  is  number  of  insects  caught  per  night;  t  is  the  temperature  of  air;  P  is 
the  daily  change  of  atmospheric  pressure;  AI  is  the  characteristic  of  geomagnetic 
disturbance  (2k  or  II)  and  b  ,  bAP,  bM  are  its  coefficients.  The  nights  when 

the  temperature  is  too  low  or  the  wind  is  strong  should  be  excluded. 

The  results  of  24  trapping  night  (73  336  specimens)  have  been  analysed  by  mul¬ 
tiple  correlation  and  regression  analyses.  In  this  case  we  did  not  exclude  any  dates. 
The  correlation  between  catch  of  beetles  per  night  and  geomagnetic  characteristic 
is  highly  reliable  in  this  case  as  well  as  in  the  cases  of  some  separate  species. 

The  results  of  multiple  regression  analysis  may  be  presented  by  the  following 
formula: 

N= — 21  858  +  4462¿  +  716í—  105AP 
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The  numbers  computed  by  formula  are  closest  to  the  actual  ones  only  when  we 
used  the  parameters  of  the  geomagnetic  field  as  an  active  ecological  factor. 

We  have  repeated  these  observations  in  1967  in  Turkmenia.  The  whole  number 
of  collected  beetles  is  about  195  300  specimens.  The  correlation  to  the  geomagnetic 
disturbances  is  very  reliable  again. 

Similar  results  were  obtained,  when  we  analysed  the  total  weights  of  catches  per 
night  by  light  trap  near  Ussuriisk  (by  Terskov  and  Kolomijetz,  1966  —  table  13). 

Thus  the  response  of  some  beetles  for  instance  some  Tenebrionidae,  Elateridae , 
Scarabaeidae ,  Heteroceridae  is  evident.  It  is  very  possible  for  some  Diptera  especially 
Ephydridae  and  some  Lepidoptera  especially  Pyralidae.  However  it  is  doubtful  to  be 
general  peculiarity  of  insects. 

Laboratory  observations:  the  effects  of  natural  and  artificial  magnetic 
disturbances.  The  daily  rhythm  of  activity  of  dermestid  beetles  Trogoderma  glabrum 
Herbst  was  studied  by  means  of  actograph.  At  the  shedule  of  illumination  12  :  12 
the  rhythm  was  evident  but  sometimes  its  disorders  were  observed.  It  is  highly 
reliable  that  the  frequency  of  the  rhythm  disorders  increases  during  the  geomagnetic 
storms  and  disturbances. 

The  geomagnetic  disturbance  is  the  very  complex  phenomenon.  The  physical 
nature  of  factors  which  influence  on  the  activity  of  insects  is  yet  indistinct.  But  in 
the  preliminary  experiments  we  could  see  that  the  weak  alternating  magnetic  field 
irritate  some  insects  especially  the  beetles. 

Thus  it  is  very  possible  that  the  geomagnetic  field  is  very  important  ecological 
factor.  As  well  as  many  others  factors  it  influences  on  the  locomotor  activity 
of  insects.  This  phenomenon  has  not  been  pointed  out  in  the  scientific  literature 
before. 


3ABHCHMOCTL  900EKTA  yJIBTPAOHOJIETOBOTO  B03AEHCTBHH 
HA  HACEKOMBIX  OT  TEMnEPATYPBI  CPEABI 

L.  V.  Tscherny  sheva,  A.  S.  Konikov  — 

JI.  B.  H  e  p  H  h  m  e  b  a,  A.  C.  K  o  h  ii  k  o  b 

( EedazosuuecKuü  uHCTuryr,  HncTUTyr  Jieca  u  dpeeecunbi 
um.  B.  H.  Cynaueea  CO  AH  CCCP,  Kpacnonpcn,  CCCP) 

HamHMH  paôoTaMH  (1957)  noKa3ano,  uto  b  ycJiOBnnx  nonnjKeHHBix  nojioHíHTejiLHLix. 
TeMnepaTyp  (5,  10°  C)  npegmecTByioBgan  BBicoKan  TeMnepaTypa  (30°)  noBBimaeT  ypo- 
BenL  eHepreTHuecKHx  npopeccoB  b  opranH3Me  HaceKOMLix,  a  b  ycJiOBnnx  blicokhx  TeM¬ 
nepaTyp  npegmecTByiorgan  HH3Kaa  TeMnepaTypa  nonnniaeT  ypoBem,  9HepreTnuecKHX 
npoqeccoB.  CjiegoBaTejiBHO,  y  HaceKOMBix  b  cbh3h  c  HenpepBiBHBiMH  KOJieôaHHHMH  TeM- 
nepaTypBi  Tejía  BBipaöoTajiacB  cnocoÖHocTB  aganTHBHo  ceHCHÖjuiiisiipoBaTB  (JepMeHTHBie 
CHCTeMBi,  peryjmpyionpie  ypoBCHB  npopeccoB  oÖMeHa  BeiqecTB  n  oôecneunBaioiipïe  op- 
raHH3My  neoSxogHMyio  aHepmio  HiH3HegeHTejiBHOCTii. 

EcTecTBemioe  yO-H3JiyueHiie  HBJineTCH  ogHHM  H3  ycjiOBun,  onpegejiHionpix  pa3- 
BHTne  pnga  na3eMHBix  oprann3MOB.  Hanra  HccjiegoBamin  nonasajin,  uto  y  KyKOJioK 
HaceKOMBix,  nogBeprnyTBix  yjiBTpatJmojieTOBOMy  oöjiyuemiio,  H3MeHneTcn  ypoBeHB 
sHepreTHuecKnx  npogeccoB.  npn  9tom  bbihchhjiocb,  uto  9(|)^)eKT  yO-o6jiyueHHn  3a- 
biicht  OT  TeMnepaTypHBix  ycjioBim;  npn  nn3Knx  TeMnepaTypax  oöjiyuemie  noBBimaeT 
3HepreTnuecKiie  npogeccBi,  a  npn  bbicokhx  —  3aTopMa>KHBaeT.  B  Hanrax  onBiTax 
y(f>-o6jiyueHHe  TopM03HJio  npogeccBi  oÖMeHa  y  KyKOJioK  cnönpcKoro  mejiKonpaga 
b  ycjiOBHHX  TCMnepaTypBi  30°.  3to  BHgHO  h3  toto,  uto  gnccnMnjiHpnoHHBie  npogeccBi 
npn  gamioií  TeMnepaType  BBisBiBaiOT  nageHne  Beca  3a  cyTKn  na  5.1%,  b  to  BpeMn  nan 
oöJiyueHne  yO-jiyuaMii  b  9tiix  >ne  TeMnepaTypHBix  ycJiOBnnx  yMeHBmaeT  cHiijneniie 
Beca  3a  cyraii  go  3.4%.  KojinuecTBO  norjioigeHHoro  KHCJiopoga  b  KOHTpojie  npn  TeM- 
nepaType  30°  n  b  ycJiOBnnx  gonojiHHTejiBHoro  yO-o6jiyueHHH  nouTii  He  MeHneTcn  no 
cpaBHenmo  c  H3MeHemieM  ero  KOJinuecTBa  b  ycJiOBnnx  hh3khx  TeMnepaTyp,  rge  nuTen- 
CHBHOCTB  gBixamin  npn  y<I>-o6jiyueHHH  yBejinunBaeTcn  b  4  pa3a. 

3tii  gaHHBie  yKa3BiBaioT  Ha  Hajinune  npncnocoÔHTejiBHBix  peaKgnií  y  HaceKOMBix 
K  yjiBTpa(j)HOJieTOBOMy  H3Jiyueimio.  yO-jiyun  oöecneunBaiOT  noBBimenne  >KH3H0genTejiB- 
HOCTH  HaceKOMBix  npn  HH3KHX  nojiomiTeuBHBix  TeMnepaTypax,  pacmnpnn  TeMnepaTyp- 
OBie  rpaHHn,Bi  nx  aKTHBiion  genTGJiBHOCTH  n  cgBnran  noporn  pa3BHTiin  b  CTopoiiy 
HH3KHX  TeMnepaTyp.  TopMOvKeirae  npogeccoB  oÔMeHa  y  HaceKOMBix  yO-JiyuaMii  b  ycuo- 
BHHX  bbicokhx  TeMnepaTyp  TaK/Ke  HBJineTCH  npncnocoÔHTejiBHOH  peanpnen,  TaK  kbk 
CHHMaeT  noBpe>Kgaioin,ee  gencTBne  bbicokoh  TeMneftaTypBi  Ha  oprannsM.  Hame  npegno- 
JiojKeime  o  tom,  uto  9th  npogeccBi  npoTenaiOT  Ha  khotouhom  ypoBiie,  nogTBepnigaeTCH 
nccjiegoBaiiiiHMH  3aiiMaHa  (Zeeman,  1950)  no  bjihhhhio  yO-ii3JiyueHiiH  na  H3MeHeHne 
BogonpoHHgaeMOCTH  KJieTOK.  Ho  ero  gaiiHBiM,  b  OHTHMaJiBHBix  TeMnepaTypHBix  ycjio- 
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BHHX  BBiHBJiHeTCH  OTueTJiHBBm  9(|)(|)eKT  nocjiegeHCTBnn  (noBBimemie  BOgonponnpaeMocTH 
b  T  en  enne  5  uac.). 

HaMH  3aMeueHO,  uto  b  ycJioBHHX  MeHHionpixcH  TeMnepaTyp  (JaKTopoM,  onpe^e^ 
jiaiorpHM  ypoBeHB  3HepreTimecKHX  npopeccoB,  hbjihiotch  npegmecTByiomne  TeMnepa- 
TypHBie  ycjioBHH.  Ecjih  npegmecTByiom,He  TeMnepaTypHBie  ycjiOBnn  npHÔJiH>KaiOTcn 
K  TeMnepaTypnoMy  nopory  pa3BHTHH,  to  acfxJeKT  nocJiegyiomero  noBBimeHHH  TeMnepa- 
TypBi,  conpnîKeHHoro  c  y<D-o6jiyueHHeM  opraHH3Ma,  npnBOgHT  k  ycKopeHHio  aHeprera- 
necKiix  npopeccoB. 

Cjie^oBaTejiBiio,  y  naceKOMBix  o6pa30BajincB  b  npopecce  obojiiophii  B3anMocBH3an- 
HBie  a^anTHBHBie  peaKpiui  Ha  yCD-HSJiyueHHH  h  TeMnepaTypHBie  ycJiOBnn  BiienraeH 
cpegBi. 


CIRCADIANE  PUPILLENAKTIVITÄT  UND  PHOTOMECHANISCHE 
VORGÄNGE  IM  OMMATIDIUM  VON  TENEBRIO  MOLITOR 1 

S.  Wada 

(Institut  für  Zoologie  der  Universität  Düsseldorf,  BRD) 

Im  Ommatidium  des  Mehlkäfers,  Tenebrio  molitor,  wird  ein  tagesrhythmischer 
Verlauf  der  Pupillenaktivität  festgestellt  (Wada,  Scheider,  1967;  1968).  Die  beiden 
Hauptpigmentzellen  umschließen  die  Semper-Zellen  in  ihrer  Medianen  und  lassen 
dabei  eine  pupillenartige  Öffnung  frei.  Der  Durchmesser  dieser  Pupille  verringert  sich 
am  Tage  und  vergrößert  sich  in  der  Nacht  auch  unter  konstanten  Belichtungsbedin¬ 
gungen. 

Bei  Notonecta  (Lüdtke,  1953)  und  Megarhinus  (Sato,  1961)  ist  die  Änderung 
der  Pupillenweite  eine  Folge  der  longitudinalen  Verschiebung  der  Rhabdomere. 
Da  das  Auge  von  Tenebrio  gleichfalls  zum  aconen  Typ  gehört,  ist  von  Interesse, 
ob  die  Erweiterung  und  Verengung  der  Pupillen  des  Mehlkäfers  auch  auf  derartige 
Bewegungen  der  Rhabdomere  zurückzuführen  ist.  In  diesem  Fall  könnte  die  Pupillen¬ 
periodik  auf  einem  circadianem  Rhythmus  der  Retinomotorik  beruhen.  Ein  solcher 
Rhythmus  ist  für  die  Zapfen  der  Retina  von  Fischen,  z.  B.  Carassius  und  Ast.yanax , 
in  Daue^dunkel  bekannt  (Wigger,  1961;  John,  Haut,  1964;  John,  Segali,  Zawatzky, 
1967).  Histologische  Untersuchungen  an  in  Dauerdunkel,  Dauerlicht  und  Hell-Dun- 
kel-Wechsel  gehaltenen  Individuen  zeigen  aber,  daß  sich  die  Retinula-Zellen  bei 
Helligkeit  proximal  zurückziehen  und  bei  Dunkelheit  distalwärts  verschieben.  Die  Re¬ 
tinomotorik  wird  also  ausschließlich  durch  das  Licht  selbst  ausgelöst  und  nicht  durch 
einen  endogenen  Rhythmus.  Die  Pupillenweite  von  Tenebrio  kann  daher  nicht  durch 
die  Retinomotorik  und  die  damit  verbundene  Formänderung  der  Semper-Zellen  -  gere¬ 
gelt  werden. 

Ob  die  Regulierung  der  Pupillenweite  durch  die  Gestaltänderung  der  Hauptpig¬ 
mentzellen  selbst  oder  auch  durch  eine  gleichlaufende  aktive  Formänderung  der  Sem¬ 
per-Zellen  bewirkt  wird,  kann  durch  einen  experimentellen  Eingriff  entschieden 
werden:  Die  Semper-Zellen  eines  Ommatidiums  werden  mit  Hilfe  einer  feinen  Glas¬ 
nadel  von  der  Cornea  her  nachts  (große  Pupillenweite!)  abgetötet,  wobei  die  Hauptpig¬ 
mentzellen  nicht  verletzt  werden  dürfen.  Eine  Gruppe  der  operierten  Tiere  wird  dann 
nachts  fixiert,  die  andere  Gruppe  wird  ebenfalls  nachts  operiert,  aber  am  Tag  fixiert. 
Die  Fixierung  erfolgt  in  jedem  Fall  6  Stunden  nach  der  Operation.  Die  histologische 
Kontrolle  ergibt  für  die  nachts  fixierten  Tiere  einen  weiten,  für  die  am  Tag  fixierten 
Tiere  dagegen  einen  engen  Pupillendurchmesser.  Diese  Befunde  entsprechen  also 
vollkommen  denjenigen  am  normalen  Auge  im  Tag-Nacht-Rhythmus  und  demzufolge 
kommt  die  Pupillenperiodik  durch  die  tagesrhythmischen  Bewegungen  der  Hauptpig¬ 
mentzellen  zustande. 


LOCOMOTOR  PLASTICITY  AND  REFLEX  MODULATION  OF  THE  LOCUST 

CENTRAL  NERVOUS  FLIGHT  COMMAND 

D.  M.  Wilson 

(Department  of  Biological  Sciences,  Stanford  Universiiy,  Stanford,  California,  U.S.Ä.J 

In  this  paper  I  will  present  new  data  and  ideas  on  two  interrelated  questions 
regarding  the  nervous  control  of  insect  flight.  The  answers  to  these  two  questions 
may  be  important  for  understanding  other  aspects  of  insect  behavior  as  well.  The  two 

1  Ein  Teil  der  Ergebnisse  in  Zusammenarbeit  mit  Prof.  Dr.  G.  Schneider. 
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problems  are:  1)  How  perfect  is  the  motor  score  which  is  built  into  the  thoracic 
ganglia?  2)  How  is  this  motor  score  modified  when  anatomical  damage  makes  the  in¬ 
herent  score  inappropriate?  In  addition  to  providing  partial  answers  to  these  questions 
the  results  show  that  the  phenomenon  of  adaptation  of  locomotory  patterns  to  limb 
loss,  called  Plasticität  by  Bethe  (1930),  does  not  imply  that  locomotion  is  coordinated 
purely  by  proprioceptive  reflexes.  They  show  also  that  two  categories  of  possible 
central  organization  of  locomotory  behavior,  motor  scores  or  sensory  templates 
(the  "motor  tapes”  and  "sensory  tapes”  of  Hoyle,  1944),  are  not  mutually  exclusive. 

In  the  present  study  aspects  of  the  orientation  and  stability  of  flying  locusts 
have  been  studied  in  free  flight  and  with  animals  mounted  so  that  they  were  free 
about  the  rolling  axis  only.  Free  flights  were  observed  in  white  or  infra-red  light, 
with  or  without  the  wind-sensitive  head  hairs  covered.  Rolling  behavior  was  studied 
in  light  or  darkness  in  front  of  a  wind  tunnel  outfitted  with  a  movable  simulated 
horizon,  while  electrical  recordings  were  made  from  flight  control  muscles.  Flight 
muscles  or  single  wings  were  removed  in  some  experiments. 

In  the  absence  of  visual  feedback  many  intact  animals  roll  consistently  in  one 
direction  and  there  is  asymmetry  in  the  motor  output  pattern.  Removal  of  a  wing 
causes  a  changed  rolling  torque  in  the  absence  of  exteroceptive  feedback. 

In  free  flight,  or  in  the  presence  of  the  illuminated  simulated  horizon,  the  cent¬ 
rally  inherent  or  surgically  induced  asymmetrical  behavior  is  corrected  by  compensa¬ 
tory  changes  in  the  motor  pattern. 

This  work  leads  to  the  following  conclusions. 

1.  For  stable  flight  locusts  utilize  visual  input  (especially  a  horizon  reaction)  and 
probably  their  natural  aerodynamic  stability  as  primary  references.  Visual,  wind 
direction,  and  proprioceptive  senses,  all  help  to  correct  deviations  away  from  the  nor¬ 
mal  orientation. 

2.  The  locust  flight  control  system  efhibits  Bethe’s  Plasticität.  It  also  contains 
a  reflex  independent  central  nervous  motor  pattern  generator.  Therefore,  the  pheno¬ 
menon  of  Plasticität  does  not  show  that  locomotion  is  primarity  reflexly  organized. 

3.  The  idealized  concepts  of  motor  scores  and  sensory  templates  as  mechanisms 
of  centrally  built-in  command  systems  are  not  mutually  exclusive.  The  locust  does 
contain  the  former,  but  it  performs  with  the  adaptive  qualities  attributable 
to  the  latter. 

4.  Compensation  for  gross  wing  damage  or  other  motor  error  is  accomplished 
mainly  through  exteroceptive  feedbacks  in  locust  flight. 

5.  Through  genetic  and  developmental  processes  controlling  the  structure  of 
the  body  and  CNS  much  of  the  information  necessary  for  flight  control  is  built  into 
the  organism.  In  a  sense  the  input  has  a  temporally  remote  origin.  Sensory  inputs 
supplement  and  complement  the  built-in  information  by  providing  current  informa¬ 
tion  about  the  body  and  environment  which  is  not  genetically  anticipatable. 

6.  The  built-in  motor  score  is  not  perfect.  It  often  produces  asymmetrical  output. 
The  exteroceptive  reflexes  help  to  compensate  for  built-in  errors  as  well  as  provide 
information  about  the  current  state  of  the  body  and  environment. 

7.  Contrary  to  what  might  have  been  expected  on  the  basis  of  earlier  work, 
the  locust  flight  control  system  is  a  very  safe  one  in  which  almost  any  element  can 
be  removed  without  much  impairing  the  whole. 


ON  THE  SENSITIVITY  OF  TYMPANAL  ORGANS  OF  KATYDIDS 
( ORTHOPTERA ,  TETTIGONIIDAE )  TO  SOUNDS  OF  DIFFERENT  FREQUENCIES 

R.  D.  Zhantiev,  N.  N.  Dubrovin  — P.  J\.  JKaHTHeB,  H.  H.  ftyöpoBHH 

(Moscow  State  University,  USSR) 

Frequency  analysis  of  sounds  of  11  species  of  Tettigoniidae  have  shown  that 
there  are  two  groups  of  species:  5  species  ( Tettigonia  cantans ,  T .  viridissima ,  T.  ussu- 
riana ,  Decticus  albifrons ,  D.  verrucivorus)  have  spectra  with  dominant  frequency 
between  8  and  15  kc/sec,  while  other  6  species  ( Metrioptera  roeseli ,  M.  brachyptera , 
M.  bicolor ,  Platycleis  intermedia ,  Pholidoptera  pustulipes ,  Ph.  cinerea)  have  these 
frequencies  in  ultrasonic  range  mainly  between  20  and  40  kc/sec. 

Our  field  observations  on  these  species  indicate,  that  there  is  a  distinct  corre¬ 
lation  between  mean  population  density  of  species  (or  distances  between  insects) 
and  dominant  frequencies  of  their  sounds.  Species  of  the  second  group  usually  have 
their  population  density  higher  than  those  of  the  first. 

In  connection  with  this,  we  measured  by  electrophysiological  methods  maximum 
distances  between  insects  when  acoustical  communication  is  possible.  It  was  found 
that  species  of  the  first  group  perceive  natural  sounds  from  distances  of  15 — 25  m 
whereas  species  of  Metrioptera  from  the  second  group  can  hear  singing  males  from 
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a  distance  of  not  more  than  9  m.  It  is  likely  that  these  différencies  are  connected 
mainly  with  the  degree  of  absorption  of  sounds  and  ultrasounds  in  the  air  (in  case 
the  communication  takes  place  in  hushes  or  grass  great  importance  have  differences 
in  reflection). 

The  sensitivity  of  tympanal  organs  of  7  species  of  katydids  to  sounds  of  different 
frequencies  was  examined  by  electrophysiological  methods.  All  these  species  have 
a  sensitivity  range  of  1  to  100kc/sec.  Tympanal  organs  of  three  species  from  the  first 
group  ( D .  verrucivorus ,  D.  albifrons ,  C.  cantans)  were  most  sensitive  to  frequencies 
of  8  to  15  kc/sec,  whereas  4  species  from  the  second  group  ( M .  roeseli,  M.  bicolor , 
Ph.  pustulipes,  Ph.  cinerea)  have  maximum  sensitivity  in  the  range  of  20 — 30  kc/sec. 

In  the  next  series  of  experiments  we  excluded  the  reaction  of  crista  acoustica 
by  cutting  nerve  fibres  between  the  crista  and  the  intermedial  organ  (a  new  morpho¬ 
logical  finding  show  that  Schwabe’s  "proximal  part  of  crista”  belongs  to  intermedial 
organ).  After  cutting,  remaining  sensillae  of  the  intermedial  organ  are  responsive 
to  sounds  only  of  1  to  10  kc/sec,  and  their  maximum  sensitivity  is  about  7 — 8  kc/sec 
(Ph.  pustulipes)  or  6  kc/sec  (D.  verrucivorus) .  The  minimum  threshold  was  at  25  dB 
higher  than  in  whole  tympanal  organ.  Hence  two  main  groups  of  sensillae  in  the  tym¬ 
panal  organ  have  different  functions:  crista  acoustica  is  a  high  frequency  receptor, 
and  intermedial  organ  perceive  sounds  of  relatively  low  frequencies. 

There  is  reason  to  believe  that  two  groups  of  neurons  discovered  by  Katsuki  and 
Suga  (1958,  1960)  in  Garnpsocleis  buergeri ,  correspond  to  the  crista  and  the  inter¬ 
medial  organ. 

Responses  recorded  from  thoracic  connectives  present  evidence  that  fibres  of  the 
tympanal  nerve  have  connections  in  the  first  ganglion  not  only  with  the  T-large  fibres 
but  also  with  numerous  small  neurons.  Impulses  of  these  small  fibres  were  recorded 
in  suboesophageal-prothoracic  and  proto-mesothoracic  connectives. 

The  experiments  with  cutting  of  afferent  fibres  in  tympanal  organ  have  shown, 
that  T-large  fibres  are  connected  only  with  neurons  of  crista  acoustica  whereas 
information  from  intermedial  organ  are  transmitted  to  suboesophageal  and  mesotho- 
racic  ganglia  by  small  interneurons. 

The  threshold  curves  of  T-large  fibres  and  some  of  fine  fibres  indicate  distinct 
différencies  both  in  minimum  thresholds  and  points  of  the  maximum  sensitivity. 

Comparison  of  sound  spectra  with  threshold  curves  of  tympanal  organs  shows 
that  maximum  sensitivity  of  crista  acoustica  coincides  with  dominant  frequencies 
of  sound,  but  frequencies  corresponding  to  highest  sensitivity  of  the  intermedial 
organ  are  absent  in  spectrograms  or  have  very  low  amplitudes. 

Therefore  the  function  of  the  low  frequency  receptor  is  yet  to  be  clearly 
understood. 
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CEKIJHH  7.  nATOJIOniH  HACEKOMbIX  II  KJIEIIJEH 
SECTION  7.  PATHOLOGY  OF  INSECTS  AND  ACARIÑA 


RELATIONSHIP  BETWEEN  MOISTURE  CONTENT  OF  FLOUR  AND  EFFECT 
OF  BACILLUS  THURINGIENSIS  ON  LARVAL  DURATION  AND  MORTALITY 

OF  AN  AG  A  ST  A  KUEHNIELLA  ZELL. 

A.  M.  A  f  i  f  y,  M.  M.  Matter 
(National  research  Centre,  Cairo,  Egypt) 

The  effect  of  humidity  on  the  susceptibility  of  larvae  of  Anagasta  kuehniella 
Zell,  to  Bacillus  thuringiensis  was  studied  by  Gibson  and  Wolf  (1964),  who  found  that 
rise  in  humidity  accelerated  the  development  of  the  larvae  and  caused  a  decrease 
in  their  susceptibility.  As  the  larvae  are  partially  protected  from  enviromental  con¬ 
ditions  by  the  feeding  medium  itself,  it  was  found  more  suitable  in  the  present  work 
to  consider  the  moisture  content  in  flour,  as  a  factor  of  the  microclimate  that  directly 
governs  the  activities  of  the  test  insects. 

Samples  of  sterile  whole  meal  flour  were  exposed  to  different  humidities  for  two 
weeks  till  equilibrium  was  attained.  The  percentage  moisture  content  in  the  flour 
samples  was  measured  by  means  of  a  semi-automatic  moisture  tester  that  gave  direct 
reading.  Four  levels  of  moisture  content  were  studied  (6.6,  9.2,  11.8  and  14.8%,  corres¬ 
ponding  to  20,  40,  60  and  80%  R.  H.  respectively),  using  two  doses  of  Biospore  2802 
(1  : 5.000  and  1  : 50.000)  in  each  case.  Hundred  larvae  (one-day-old)  were  used  in 
each  test  and  in  each  control  and  the  mortality  was  observed  every  four  days  till  the 
end  of  the  24th  day,  then  every  8  days  till  the  end  of  the  48th  day  and  then  daily  till 
pupation.  The  tests  were  made  at  25°  G,  and  the  humidity  was  kept  constant  in  each 
test  at  the  level  that  corresponds  to  the  moisture  content  to  be  studied.  Dead  larvae 
were  removed  and  the  diet  was  renewed  regularly.  The  data  obtained  confirmed 
the  previously  mentioned  results  of  Gibson  and  Wolf.  The  decrease  in  mortality  and 
the  shortening  in  larval  duration  was  particularly  observed  when  the  moisture  con¬ 
tent  was  raised  from  6.6  to  9.2%.  For  lack  of  space,  the  data  of  two  experiments 
only,  representing  both  extremes,  are  given  in  the  accompanying  table,  including 


Results  of  the  different  tests  (A  —  control;  B,  C  —  treated  with 
1  :  50  000  and  1  :  5000  Biospore  doses  respectively) 
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the  number  of  survivals  in  all  groups  at  different  selected  periods  (figures  in  italics 
indicate  that  larvae  were  pupating),  together  with  the  average  larval  duration  and 
corrected  percentage  mortality  in  the  treated  groups  (the  mortality  in  the  control 
was  19  and  17%  at  6.6  and  14.8%  moisture  content  respectively). 

These  data  indicate  that  ingestion  of  the  pathogen  caused  a  prolongation 
in  the  larval  duration  which  is  directly  proportional  to  dose.  The  table  also  includes 
the  percentage  rate  of  prolongation  in  larval  duration  in  the  treated  groups.  Statisti¬ 
cal  analysis  of  these  data  revealed  a  negative  correlation  between  moisture  content 
and  effect  of  pathogen  on  both  duration  and  mortality.  The  variations  were  only 
significant  at  the  lower  dose.  It  seems  that  the  effect  of  moisture  content  on  the  rate 
of  elevation  of  percentage  mortality  and  prolongation  in  larval  duration  was  masked 
by  the  effect  of  the  pathogen  itself  when  higher  dose  was  used. 


VOLUNTARY  INGESTION  TESTS  ON  THE  RESPONSE  OF  THREE  SPECIES 
OF  EGYPTIAN  COTTON  WORMS  TO  CERTAIN  BACILLUS  PREPARATIONS 
USING  THREE  DIFFERENT  TYPES  OF  FOLIAGE 


A.  M.  A  f  i  f  y,  A.  I.  M  e  r  d  a  n 

(National  Research  Centre,  Cairo,  Egypt) 


According  to  Kushner  and  Harvey  (1962)  certain  plant  leaves  contain  antibiotical 
substances.  Also  Smirnoff  and  Hatchison  (1965)  detected  a  bactericidal  effect  of  cer¬ 
tain  leaf  extracts  on  Bacillus  thuringiensis.  These  results  indicate  that  the  suscepti¬ 
bility  of  plant-infesting  insects  to  bacterial  disease  might  be  affected  by  the  kind 
of  foliage  they  feed  upon.  The  species  used  in  the  present  study  are  known  as  pests 
on  many  crops  in  Egypt  where  more  than  40  different  plant  species  were  recorded 
as  hosts  for  Prodenia  litura  Fabr.  alone.  Therefore  it  was  found  interesting  to  test 
the  foliage  of  some  of  these  plants  in  order  to  detect  any  possible  effect  of  them 
on  the  response  of  the  test  insects  to  the  pathogen. 

Laboratory-reared,  7-days-old  larvae  of  Agrotis  ypsilon  Rott.,  Spodoptera  littora- 
lis  Roisd.  (previously  considered  as  Prodenia  litura  Fabr.)  and  Laphygma  exigua  Hbn. 
were  tested  for  their  susceptibility  to  Bacillus  entomocidus  var.  subtoxicus ,  Bacillus 
thuringiensis  var.  thuringiensis  2172  and  Riospore  2802  respectively  (1%  aqueous 
suspension).  The  foliage  of  three  plant  species  ( Gossypium  barbadense ,  Trifolium 
alexandrinum  and  Ricinus  medicinalis)  was  tested  in  each  case  separately.  In  the  case 
of  Ricinus  only  fully  grown  leaves  were  used  (young  leaves  are  thought  to  contain 
a  toxic  substance  that  decomposes  by  growth).  In  every  experiment  the  larvae  were 
reared  on  the  foliage  on  which  the  pathogen  was  to  be  ingested.  Hundred  larvae  were 
used  in  every  test  and  in  the  control,  being  divided  into  four  replicates.  The  larvae 
in  every  replicate  came  from  the  same  egg  batch;  those  of  different  replicates  of  one 
test  came  from  the  same  parents.  The  bacterial  suspension  was  sprayed  by  means 
of  a  mechanical  atomizer  with  adjustable  porosity.  The  output  of  the  nozzle  used 
measured  0.33  cc/sec.  This  amount  was  sprayed  equally  on  both  leaf  surfaces  to  cover 
an  area  of  about  15  cm2  (roughly  equivalent  to  a  compound  leaf  of  Trifolium  or  one 
lobe  of  either  Gossypium  or  Ricinus).  This  represents  the  normal  daily  consumption 
per  larva  of  the  tested  age.  Triton-X-101  (0.2%)  was  used  as  spreader  with  no  harmful 
effect  on  the  test  insects  (Hall,  Dunn,  1958).  The  foliage  given  to  the  control  larvae 
was  sprayed  with  the  same  spreader  solution.  After  being  starved  for  8  hours 
the  larvae  were  allowed  to  ingest  the  treated  leaves  voluntarily  for  one  day  and 
the  percentage  mortality  in  7  days  after  treatment  was  calculated.  The  experiments 
were  conducted  at  30°  C  and  70%  R.  H. 

The  data  included  in  the  accompanying  table  indicate  that  in  Laphygma  and 
Spodoptera  the  highest  percentage  mortality  (85  and  61%  respectively)  was  observed 
when  foliage  of  Trifolium  was  used.  In  Agrotis  the  highest  mortality  was  observed 
(54.7%)  when  Gossypium  was  used.  However,  only  slight  differences  in  mortality 
were  observed  between  the  groups  fed  on  Gossypium  and  those  fed  on  Trifolium. 
On  the  other  hand,  a  marked  reduction  in  mortality  was  observed  in  all  cases  when 
foliage  of  Ricinus  was  used.  Probably  the  leaves  of  this  latter  plant  have  an  inhibiting 
effect  on  the  pathogen.  This  point  is  subject  of  further  investigations  to  determine 
whether  the  effect  of  this  foliage  is  on  the  pathogen  or  on  the  insect. 


Mortality  percent  in  7  days  after 
ingesting  pathogen  for  one  day 
on  foliage 


Ricinus 

58.0 

41.3 

33.4 


Trifolium 

85.0 

61.0 

51.0 


Gossypium 

81.6 

57.4 

54.7 


48 
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PEAKIJHH  TAPAKAHOB  HA  A03HP0BAHH0E  nEPOPAJIBHOE  3APA5KEHHE 

IIX  BACILLUS  TH U RIN GIEN SIS  BERLINER 


A.  N.  Alexeev,  L.  I.  Bri  k  man,  A.  P.  Tonkonozhenko- 
A.  H.  A  ii  e  k  c  e  e  b,  JL  M.  BpnKMaH,  A.  n.  ToHKOHomeHKO 

(IIhctutijt  eerepuuapnoü  canurapuu,  Mocnea,  CCCP) 

3apa>Keime  naceKOMBix  ocyipecTBJiHjm,  HcnojiB3ya  mctoa  HCKyccTBeHHoro  hhahbh- 
AyajiBHoro  j]¡03iipoBaHHoro  KopMJieHHH  c  oahomomchthbim  BBe,n;eHHeM  TapanaHaM  H3BecT- 
noro  KOJinnecTBa  mhkpoôhbix  rea  (AjienceeB,  1965). 

Kan  noKa3ajio  ôaKTepiiojiornuecKoe  HccjieAOBamie,  b  nepBBie  MimyTBi  nocjie  3apa- 
memifl  b  KHmeumme  uepHoro  ( Blatta  orientalis  L.)  h  cpeAHea3HaTCKoro  ( Shelf ordella 
tartara 6  Sauss.)  TapananoB  nponcxo^HT  3HaTinTejiBnoe  CHHJKemie  THTpa  cnop.  TaK, 
y  nepHBix  TapananoB  Tiup  naAaji  b  19  pa3,  y  cpe^HeasnaTCKiix  —  nonni  b  33  pa3a. 
B  ^ajiBHenmeM,  o^HaKO,  na^enne  THTpa  Bac.  thuringiensis  b  KHmeuiiHKe  cpeAHea3Har- 
CKHX  TapanaHOB  nponcxo^iiT  6ojiee  HJiaBHO,  h  na  5-e  cyTKH  thtp  cnop  b  mix  BBime, 
neM  y  nepHBix,  nonni  b  6  pa3.  Ha  10-e  cyTKH  y  uepm>ix  TapaKaHOB  He  öbijio  oôriapy- 
HceHo  cnop,  Torfta  kbk  b  cpeflHea3HaTCKHx  hhcjio  hx  b  KaJK^on  oco6n  hcuhcjihjiocb 
TBicnnaMH.  ^ocTOBepHOCTB  pa3HHu,Bi  Mem^y  ßsyRifl  BH^aMH  na  10-e  cyTKH  HecoMHemia; 
na  5-e  cyTKH  npeBBimaeT  0.999  (id  =  15.3  npn  micjie  cTeneHeii  cboöoabi  v  =  14).  JJocto- 
BepnocTB  pa3HHn,Bi  MOK^y  BejiHHHHOH  THTpa  Bac.  thuringiensis  b  6ojiee  paHHHe  cpoKH 
(3  h  24  naca)  He^ocTaTonna  3a  iicKmonemieM  naHHBix  o  TiiTpax,  naÔJiioflaioinHXCH 
y  TapaKaHOB,  bckpbitbix  cpa3y  nocjie  KopMJieHHH.  nocjie^Hee  no^TBepm^aeT  paHee  cAe- 
JiaHHBIH  B  BIBOA,  HTO,  BHAHMO,  KaK  B  npOU,eCCe  KopMJieHHH,  TaK  H  B  nepBBie  MHHyTBI 
nocjie  Hero,  o6e3Bpe>KiiBaHHe  cnop  b  cpeAHea3HaTCKHx  Tapananax  nponcxoAHT  b  1.7  pasa 
HHTeHCHBHee,  non  b  nepHBix.  B  A^JiBHenmeM  (b  TeneHHe  nepBBix  cyTOK)  y  oöohx 
BHAOB  nponcxoAHT  6ojiee  iijih  MeHee  paBHOMepHoe  ocBOÖojKAemie  ot  cnop,  no  HamiHan 
c  5-x  n  ocoôeHHO  k  10-M  cyTKaM  nepHBie  TapanaHBi  ocBoSomAaioTCH  ot  öaKTepnä  3Ha- 
HiiTejiBHO  oojiee  HHTeHciiBHo,  HemejiH  cpeAHea3iiaTCKHe. 

CTaTHCTiinecKHH  aHajiH3  AcIHhbix  no  3apaJKeHiiio  pBinoix  TapaKaHOB  Bac.  thurin¬ 
giensis  no3BOJiaeT  HaM  bbiaojihtb  ABe  A°cT0BepH0  pa3jmnaioin;HecH  no  THTpy  cnop 
rpynnBi  HaceKOMBix,  b  oahoii  h3  KOTopBix  naAeHHe  THTpa  nponcxoAHT  pe3KO  h  ÖBicTpo 
h  BCKope  AOCTHraeT  Hyjin,  b  Apyron  >Ke  9Toro  He  nponcxoAHT. 

TaKHM  o6pa30M,  nepHBie  h  cpeAHea3HaTCKHe  TapanaHBi  xoth  h  pa3JinnajiHCB  no 
CKopocTii  BBiBeAemiH  Bac.  thuringiensis ,  OAHaKO  o6a  ara  BHAa  OKa3ajiHCB  HenyBCTBH- 
TejiBHBiMH  k  nepopajiBHOMy  3apameHHio  hx  B036yAHTejieM,  TorAa  KaK  pBimne  TapaKanni 
b  nacTH  cjiynaeB  6bijih  BocnpHHMnHBBi  k  HcnBiTy eMOMy  MHKpoopraHii3My.  V  nacTH  oco- 
6eii  nocjieAHero  BiiAa,  no-BHAHMOMy,  OKa3BiBaeTCH  HeAOCTaTonno  3am;HTHBix  $aKTOpoB 
AJiH  HHaKTHBapHii  B036yAHTejiH,  noBTOMy  CHH/KemiH  THTpa  öaKTepmi  y  hhx  He  npo- 
hcxoaht;  Tanne  ocoöh  nornôaioT  k  5— 10-m  cyTKaM  c  MOMeHTa  sapantemin. 

Mbi  ckjiohhbi  npeAnojiaraTB,  nTo  pBimne  TapaKamn  chocoöhbi  BBipaöaTBiBaTB  cne- 
pH(J)Hn e CKH e  3aru,HTHBie  BenjecTBa  no  OTHomemno  k  SaKTepmm  THna  Bac.  thuringiensis. 


ANTAGONISM  OF  BACILLUS  SUBT1LIS  PRAZMOWSKI  TO  BACILLUS 

THURINGIENSIS  BERLINER  AND  BE  AU  VERI  A  BASSI  AN  A  VUILLEMIN 

A.  M.  A 1 1  a  h  t  a  w  y 

(Laboratory  of  Biological  Control,  University  of  Alexandria,  Alexandria,  Egypt) 

A  logical  approach  to  an  efficient  biological  control  of  different  economic  pests 
by  the  use  of  antibiotics  (Steinhaus,  Bell,  1953;  Sweetman,  1963;  Harries,  1967) 
necessitates  a  thorough  understanding  of  biocoenotical  interrelationships  between 
different  organisms  in  the  environment  particularly  when  the  entomopathogenic 
microorganisms  are  recommended  for  application  in  plant  protection.  It  is  a  matter 
of  applied  ecology. 

This  investigation  aimed  to  demonstrate  the  type  of  relationship  between 
B.  subtilis ,  as  an  organism  producing  antibiotics  as  bacitracin  and  subtilin  used 
in  practice  (Pratt,  Dufrenoy,  1949;  Sweetman,  1963;  Harries,  1967)  and  the  entomo- 
genous  microorganisms  B.  thuringiensis  and  B.  bassiana  as  well  when  such  micro¬ 
organisms  might  occur  in  the  same  environment. 

Mircoorganisms  used  in  this  investigation  were: 

1)  B.  subtilis ,  that  was  grown  on  slants  of  PDA  medium  at  30°  C  for  48  hours 
before  use  for  inoculation; 
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2)  B.  thuringiensis,  as  a  biobacterial  preparation  or  insecticide  "Thuricide'; 

3)  B.  bassiana  as  a  biofungal  preparation  or  insecticide  "Beauverine”. 

A  loopful  of  the  thuricide  was  streaked  on  a  medium  of  PDA  in  test  tubes  while 
that  of  the  beauverine  was  cultured  in  the  centre  of  PDA  medium  in  Petri-dishes. 
Incubation  was  at  30°  C  during  48  hours  for  B.  thuringiensis ,  but  B.  bassiana  needed 
more  days  under  the  same  conditions.  Inocula  of  B.  subtilis,  the  microorganism  to  be 
tested  for  its  antagonistic  action,  were  streaked  in  single  line  on  the  surface  of  PDA 
medium  in  30  Petri-dishes.  B.  thuringiensis  was  streaked  on  half  of  the  Petri-dishes 
in  lines  running  perpendicular  with  those  of  the  already  grown  antagonist  while 
B.  bassiana  was  placed  at  the  centres  of  the  other  15  plates  containing  at  the  mean¬ 
time  the  growth  of  B.  subtilis.  Then  the  tested  microorganism  incubated  under 
the  aforementioned  conditions. 

The  degree  of  inhibition  of  the  growth  of  B.  thuringiensis  and  B.  bassiana  was 
estimated  according  to  the  degree  of  the  extension  of  their  growth  in  the  vicinity 
of  the  growth  of  the  agressor  B.  subtilis. 

B.  subtilis  strongly  inhibited  the  growth  of  the  two  entomopathogenic  microorga¬ 
nisms  B.  thuringiensis  and  B.  bassiana  as  well.  The  data  assure  the  existence 
of  the  antagonistic  action  of  B.  subtilis  on  bacteria  which  were  doubtless  before. 
They  also  support  the  results  obtained  by  different  investigators,  from  the  standpoint 
of  the  wide  bacterial  and  fungal  antagonistic  action  of  B.  subtilis  (Micher,  Saell, 
1949;  Nadi,  Sen,  1953;  Sharon  et  ah,  1954;  Shishelova,  1958;  Sweetman,  1963). 

According  to  the  presence  of  the  antibiotics  produced  by  the  argessors  B.  subti¬ 
lis  infront  the  growth  of  B.  bassiana ,  the  later  directed  its  growth  toward  the  lower 
part  of  Petri-dishes  relatively  far  from  the  adverse  effect  of  B.  subtilis. 

The  importance  of  such  contribution  could  be  explained  as  follows.  Since  the  ad¬ 
verse  antagonistic  action  of  B.  subtilis  on  B.  thuringiensis  and  B.  bassiana ,  internal 
association  of  such  agressor  with  many  insects  (Steinhans,  1941)  and  the  probable 
occurence  of  antagonism  between  entomopathogenic  microorganisms  in  insect 
(Beard,  1946)  were  contributed,  it  could  be  probable  to  explain  to  certain  extent, 
the  failure  of  some  entomopathogenic  microorganisms  to  be  effective  in  the  biological 
control  of  their  hosts  (Krieg,  Herfs,  1964;  Krieg,  1966).  Moreover,  the  large  scale  appli¬ 
cation  of  antibiotics  in  plant  protection  probably  may  lead  in  future  to  the  same 
adverse  effect  which  were  recorded  for  insecticides  on  parasites  and  predators  (Altah- 
tawy,  1963,  1967;  Sweetman,  1963).  So,  the  balance  between  beneficial  and  destructive 
organisms  in  nature  will  be  disturbed  to  the  benefit  of  pests  which  will  be  followed 
with  economic  losses.  This  should  be  considered  when  antibiotics  will  be  recommended 
for  application  in  plant  protection. 


STRUCTURAL  DAMAGE  CAUSED  BY  PARASPORAL  PROTEIN 
TO  MID-GUT  EPITHELIUM  OF  SOME  LEPIDOPTERA 

T.  A.  Angus 

(Insect  Pathology  Research  Institute,  Ontario,  Canada) 

The  disease  in  Lepidoptera  induced  by  the  Bacillus  thuringiensis  group  of  bacte¬ 
ria  is  essentially  a  coupled  toxemia-septicemia.  The  septicemia  is  caused  by  ingested 
spores  which  germinate  to  yield  invasive  vegetative  rods.  Successful  germination 
of  ingested  spores,  especially  in  insect  species  having  strongly  alkaline  mid-gut  con¬ 
tents,  does  not  occur  until  after  the  mid-gut  epithelial  cells  have  been  damaged 
by  the  action  of  the  protein  comprising  the  parasporal  inclusions  (crystals)  which 
are  formed  concomitant  with  the  spores  (Heimpel,  Angus,  1960). 

The  histological  changes  in  affected  insects  have  been  studied  in  several  species 
of  Lepidoptera  and  have  been  described  as  "sloughing”,  "lysing”  and  "fragmenta¬ 
tion”  (Heimpel,  Angus,  1959;  Hoopingarner,  Materu,  1964;  Martouret,  Lhoste,  Roche, 
1965;  Sutter,  Raun,  1967). 

A  number  of  hypotheses  have  been  proposed  to  explain  the  mode  of  action 
of  the  toxic  protein.  It  has  been  suggested  that  it  acts  as  a  lytic  enzyme,  possibly 
as  a  mucopolysaccharidase  (Heimpel,  Angus,  1960).  It  has  also  been  shown  in  ion- 
diffusion  studies  that  the  selective  permeability  of  the  gut  epithelial  cells,  and 
the  active  transport  of  some  ions  is  adversely  affected  by  the  toxic  protein  (Fast, 
Angus,  1965;  Benz,  1966). 

Faust  and  Heimpel  (1968)  in  a  recent  publication  suggest  that  the  toxin  after 
being  solubilized  in  the  gut-juice,  comes  into  contact  with  the  gut  epithelial  cells. 
It  then  interacts  antagonistically  with  the  enzymes  located  in  the  cell-membrane,  and 
after  entry  into  the  cell,  with  enzymes  and  other  proteins  that  are  essential  to  main¬ 
tenance  of  the  cell.  Briefly,  the  suggestion  is  that  the  crystal  protein  acts  primarily 
as  an  enzyme  inhibitor,  possibly  as  a  precipitant. 

One  of  the  difficulties  in  using  conventional  histological  techniques  in  the  study 
of  B.  thuringiensis  induced  changes  is  that  gut  damage  is  so  rapid  and  so  extensive. 
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In  order  to  overcome  this  we  have  recently  resorted  to  the  study  of  unfixed  and 
unsupported  tissue. 

The  experimental  technique  was  as  follows:  larvae  of  the  silkworm  Bombyx 
mori  (early  fifth  instar)  were  immersed  in  water  and  held  there  for  10  min  until 
anoxia  occurred.  In  control  experiments  it  has  been  found  that  silkworm  larvae  will 
recover  from  up  to  30  minutes  immersion  and  go  on  to  feed  normally.  The  procedure 
gave  a  very  relaxed  animal  that  was  easily  dissected. 

An  incision  was  made  along  the  dorsal  surface  from  the  caudal  horn  to  the  head 
capsule,  and  the  integument  pinned  hack  to  expose  the  gut  enclosed  inside  the  mus¬ 
culature.  At  the  posterior  end  of  the  mid-gut  where  the  malphigian  tubules  are 
inserted,  a  small  incision  was  made,  through  which  the  stub  end  of  the  peritrophic 
membrane  was  withdrawn. 

Using  a  fine  pair  of  iridectomy-scissors  the  mid-gut  was  opened  along  the  mid¬ 
line  into  the  crop.  The  heel  of  the  scissor  blade  was  held  so  as  to  separate  the  peri¬ 
trophic  membrane  from  the  epithelial  surface.  The  intact  peritrophic  membrane, 
enclosing  the  food  particles  and  gut  contents,  could  then  be  lifted  up  out  of  the  way 
to  expose  the  delicate  corrugated  surface  of  the  gut  epithelium. 

The  gut  was  pinned  out  and  the  monolayer  of  gutcells  gently  lifted  free  of  the 
underlying  musculature.  Sizable  sheets  of  tissue  (containing  up  so  several  hundred 
cells)  were  transferred  to  well-slides  containing  isotonic  Lockes’  saline.  The  material 
was  then  examined  at  up  to  oil-immersion  magnification  with  phase-contrast  optics. 

Cell  monolayers  from  normal  silkworm  and  from  larvae  fed  sotto  toxic  protein 
were  examined  and  photographed. 

Typically  cells  from  normal  larvae  are  held  together  in  a  coherent  sheet  with 
clearly  visible  cell  outlines.  They  have  a  characteristic  " honey-comb”  appearance  and 
the  cell-contents  do  not  leak  out  into  the  bathing  medium. 

Preparations  from  larvae  paralyzed  with  B.  thuringiensis  var.  sotto  protein  dis¬ 
played  unmistakable  damage.  The  outlines  of  cells  were  not  intact  and  the  cells 
were  no  longer  arranged  in  an  orderly  fashion.  The  membranes  of  most  cells  had 
clearly  broken  to  release  cell  contents  into  the  suspending  fluid.  Fragments  of  cell 
membrane  and  clumps  of  coalesced  cell  contents  were  commonly  seen. 

The  changes  observed  are  strongly  suggestive  of  plasmoptysis  as  a  result  of  alte¬ 
red  selective  permeability.  The  credibility  of  such  an  explanation  is  enhanced  by 
several  other  lines  of  evidence. 

The  work  of  Harvey  et  al.  (1964,  1966,  1968)  indicates  that  control  of  potassium 
ion  in  Cecropia  larvae  depends  on  a  sodium-independent  active  transport  of  potassium 
from  the  blood  to  the  gut  lumen.  Presumably  Bombyx  mori  has  a  similar  problem 
of  controlling  potassium  levels  while  feeding  on  foliage  rich  in  water  and  potassium. 
Any  damage  to  this  fundamental  regulatory  process  could  be  expected  to  have  pro¬ 
found  results.  It  has  recently  been  shown  that  the  antibiotic  valinomycin  (which 
is  known  to  markedly  increase  the  potassium  permeability  of  the  sheep  erythrocyte) 
induces  in  B.  mori  larvae  symptoms  similar  to  those  caused  by  crystal  protein  from 
B.  thuringiensis  var.  sotto  (Angus,  1968). 

The  recent  work  of  Lecadet  (1967)  and  Cooksey  (1968)  have  established  that 
the  protein  of  B.  thuringiensis  parasporal  inclusions  is  acted  on  by  insect-gut  pro¬ 
teases  to  yield  smaller  compounds  that  are  still  toxic. 

Also  of  interest  is  the  finding  of  Ramakrishnan  that  in  larvae  of  B.  mori,  para¬ 
lyzed  after  ingesting  commercial  B.  thuringiensis ,  there  is  a  four-  to  five-fold  increase 
in  hemolymph  potassium  ion  concentration  (Ramakrishnan,  1967). 

We  feel  that  these  various  observations  lend  strong  support  to  the  speculation 
that  insect  gut  proteases  act  on  crystal  protein  to  produce  a  smaller  fragment  that 
acts  as  an  ionophore,  probably  one  affecting  K+  permeability.  The  damage  we  have 
seen  in  silkworm  gut  epithelium  is  not  inconsistent  with  this  hypothesis. 


K  PA3BEAEHHK)  MERM1TH1DAE  B  JIAEOPATOPHHX  YCJIOBHHX 

A.  K.  Artukhovsky  —  A.  K.  Aptioxobckhh 
(JlecorexHUHecKuü  uHCTuryr,  Boponexc,  CCCP) 

AKTHBHOe  HCn0JIB30BaHHe  MepMHTH^  B  6opb6e  C  Bpe^HBIMn  HaceKOMLIMII  neB03- 
MOÎKHO  6e3  OBJia^eHHH  MeTOßaMH  MaCCOBOrO  pa3MHO?KeHHfl  reJILMHHTOB  B  JiaSopaTOp- 
HLix  ycjiOBHHX.  B  1967  r.  hbmh  nanaTBi  JiaöopaTopHbie  nccJieflOBanHH  no  ncnojiB30Ba- 
mno  b  KauecTBe  xo3neB  MepMHTn^¡  oôbiKHOBeHHoro  npyca  ( Calliptamus  italicus  L.) 
h  Bom,HHHon  MOJin  ( Galleria  mellonella  L.).  nocJiejpran  bh^  xo3HHHa  KyjibTHBiipo Bauen 
Ha  ncKyccTBeHHOH  nmaTejiLHOH  epeße. 

\CaMKH  MepMHTHji;  ( Mermis  sp.  nov.),  HanojiHemmie  flipaMH,  cobnpajmcL  c  noBepx- 
HOCTH  nouBbi  h  pacTeHHH  h  noMenjaJincb  b  namnn  rierpn  c  tohkhm  cjioom  bo/jm,  ko- 
Topbie  BbicTaBJiHJiHCb  Ha  CBeT  npn  TeMnepaType  20 — 22°  C.  B  TeneHHe  3  cyTOK  6ojn>- 
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miiHCTBOM  caMOK  öbijio  oTJioìKeHo  no  1000 — 1200  HHii;.  ricjie^HHe  HaHocHjiHCL  nnneT- 
Koü  na  jihctbh  KapTO(|)ejiH  b  KOJiHxiecTBe  2—3  anil,  Ha  1  cm2  noBepxHocTH.  3apa>KeH- 
Hbie  JiHCTtH  CKapMjiHBajiHCB  capaHuoBBiM  b  TeueHHe  5  cyTOK,  nocJie  nero  HacenoMbiM 
paBaJica  oObihhbih  nopM.  B  onbue  HaxopnjiocB  30  jihhhhok  npyca  II  B03pacTa,  pacca- 
HceHHBix  no  10  ana.  b  capKH,  copepjKairpie  Ha  gHe  yBjianmeHHyio  nouBy.  Ha  36-e  cyTKn 
b  capKax  Hanajm  BCTpeuaTBCH  MepTBBie  HaceKOMBie,  a  b  nouBe  —  noKHHyBnme  xo3neB 
MepMHTHflH.  Beerò  noraöjio  19  jihuhhok,  hto  cocTaBHJio  okojio  60%  HaceKOMBix,  ncnojiB- 
30BaHHBIX  B  aKCHepHMeilTe.  Il3  HOHBBI  CapKOB  ÖBIJIO  BBlÖpaHO  146  HOCTHapa3HTHHeCKiïX 
jihuhhok  MepMHTHA.  yeneumoe  pa3Bepemie  pupa  capamioBBix  Ha  HCKyccTBeHHBix  epe- 
pax  OTKpBiBaeT  mnpoKHe  nepcneKTHBBi  pa3MHO?KeHHH  Mermis  Ha  jkhbom  xo3HHHe. 
A JIH  6opBÖBI  C  Bpe^HBIMH  HaCeKOMBIMH  B03MOJKHO  peKOMeHßOBaTB  HCHOJIBSOBaHHe  BOp- 
hoh  cycneHSHH  nini;  Mermis ,  KOTopBie  oSjiapaioT  bbicokoh  ycTOHUHBOCTBio  k  BBicBixa- 
II HK)  H,  HaXO^HCB  pJIHTeJIBHOe  BpeMH  B  BOpe,  He  TepHIOT  CBOeñ  >KH3HeCnOCOÖHOCTH. 

Ajih  3apa?KeHHH  mojih  Galleria  mellonella  L.  HeMaTopoii  Hexamermis  albicans  Sieb. 
HOCTHapa3HTHHeCKHe  JIHUHHKH  H  HOJIOB03peJIBie  OCOSh  Hapa3HTa  COpepJKaJIHCB  B  Jia6o- 
paTopnn  b  noHBemiBix  capKax  npn  TeMnepaType  18—20°.  HnpeKJia^yipHe  caMKH  nepe- 
iiocHJiHCB  b  BO  Ay  uameK  neTpn,  rpe  nponcxopHjia  OTKJiapKa  n  pa3BHTne  hhh;.  MeTopnKa 
3apa>KeHHH  ryCeHnn;  MOJIH  HHBa3HOHHBIMH  JIHHHHKaMH  MepMHTHABI  ÔBIJia  aHaJIOrHHHOH 
npiiMeHHiomeHCH  npn  3apajKeHnn  boih;hhhoh  mojih  HeoanjieKTaHaMH.  Uepe3  3-e  cyTOK 
ryceHHpBi  aHajiH3HpoBaJiHCB  na  Hajinune  rejiBMHHTOB.  Tojibko  4%  ryceHHu,  mojih  OKa- 
3aJIOCB  C  HHBa3HOHHBIMH  JIHHHHKaMH  B  nOJIOCTH  Tejía. 

Ajih  pa3B6AeHHH  MepMHTHA  in  vitro  HHBa3H0HHBie  JiHHHHKH  Eurymermis  tuber- 
culata  Artyukhosvky  et  Khartschenko  (1969)  —  napa3HTa  cjienneñ  —  KyjiBTHBHpoBa- 
jiHCB  Ha  HHTaTejiBHBix  epepax  cjiepyiomero  cocTaBa:  mhchoh  ôyjiBOH  c  rjii0K030H, 
jieiiTOCHHpo3HaH  epepa,  MHCO-nenTOHHBin  SyjiBOH  (MnB),  MHCo-nenTOHHBiH  ôyjiBOH 
c  TJH0K030H,  jiaKTajiBÔyMHH,  epepa  Topoima,  reMOJiHM^a  pa3jrauHBix  HacenoMBix. 
KoHTpojieM  cJiy/KHJia  Bopa.  PocTa  jihhhhok  Ha  Bcex  HcnBiTBiBaeMBix  epepax  He  Ha6jno- 
pajiocB.  Ha  epepax  Topoppa,  MB,  MnB,  JienTOCHHpo3HOH,  a  TaKJKe  Ha  reMOJiHM(|)e 
BoipHHHoií  mojih  h  cocHOBoro  HiejiKonpHpa  rejiBMHHTBi  nornöaJiH  Ha  2-e  cyiKH,  okojio 
50%  HeMaTop  BBincHBajio  b  JiaKTajiBÔyMHHe  po  4  cyTOK,  b  reMOJiHM^e  MancKoro  xpyipa — 
po  6  cyTOK.  B  KOHTpOJie  50%  HHBa3HOHHBIX  JIHHHHOK  (HS  npOÔBl)  OCTaBaJIHCB  ÎKH- 
BBiMH  b  Teuemie  6—9  cyTOK. 

Il3yHaJIOCB  CTepiIJIH3yiOipee  BJIHHHHe  Ha  HeMaTOp  HeKOTOpBIX  aHTHÔlIOTHKOB  H 
yjiBTpa3ByKa.  ycTaHOBjieno,  hto  npn  TeMnepaType  22—24°  okojio  50%  HeMaTop  bbijkh- 
BaioT  b  pacTBopax  cTpenTOMHpima  (100—500  ep.)  po  2  cyTOK,  neHHpnjijiHHa  (100— 
500  ep.)  po  5—6  cyTOK,  b  KOHTpojie  (ßopa)  po  7 — 9  cyTOK,  a  TaK/Ke  BBipepnaiBaioT 
B03peiiCTBHe  yjiBTpasByKa  (uacTOTa  20—23  Krp,  hht6hchbhoctb  hojih  3  bt/cm2)  b  Te- 
uemie  15—20  miiii. 

Il3MeHeHHe  pH  cpepBi  ot  5.6  po  8.4  He  OKa3ajio  cyipecTBeHHoro  bjihhhhh  Ha  bbi- 
/KimaeMOCTB  HeMaTop. 


THERMAL  CURE  METHOD  FOR  COMBAT  AGAINST  NOSEMA  DESEASE 
IN  PLACE  OF  THE  CELLULAR  METHOD  OF  SILKWORM  GRAIN  PREPARATION 

B.  L.  Astaurov,  E.  I.  Baburashvili,  T.  A.  Bednyakova, 

V.  I.  Lobzhanidze,  T.  T.  Ovanesyan,  V.  N.  Vereyskaya  — 

B.  JI.  AcTaypoB,  E.  H.  BaöypamßHJiH,  T.  A.  BepaKOBa, 

B.  H.  JIo6æaHHÂ3e,  T.  T.  O  b  a  h  e  c  h  h,  B.  H.  BepeicKaa 

(Institute  of  Developmental  Biology,  Acad.  Sci.  USSR,  Moscow, 
and  Georgian  Agricultural  Institute,  Tbilisi,  USSR ) 

The  cellular  method  of  silkworm  eggs  (grain)  protection  against  Nosema  bom- 
bycis  Nag.,  advanced  by  L.  Pasteur,  despite  its  reliability,  has  some  important  di¬ 
sadvantages,  principal  of  which  are  labour-consuming  procedure  and,  consequently, 
expensivity. 

A  principally  new  method  of  protection  against  Nosema ,  based  on  recovery 
of  infected  silkworm  pupae  under  the  action  of  high  temperatures  has  been  worked 
out  by  E.  F.  Poyarkov  (1940).  This  method,  called  by  the  author  as  "biomethod”, 
consists  in  a  longterm,  every-day  16  hours  daily  heating  of  cocoones  in  special  ther¬ 
mochambers  at  the  temperature  of  33 — 34°  C. 

The  idea  of  another  thermal  cure  method  of  Nosema  intraovarial  infection  be¬ 
longs  to  B.  L.  Astaurov.  It  is  distinguished  by: 

1)  the  application  of  the  heating  of  the  grain  —  a  far  more  compact  and  handy 
material  than  cocoones; 

2)  the  application  of  short-term  thermal  shocks  at  higher  temperatures  (44 — 50°) 
and  minute  exposures  of  heating  instead  of  the  very  prolonged  treatment  lasting 

many  days; 
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3)  heating  in  an  aqueous  medium  which  contrary  to  aerial  heating  allows  very 
accurate  and  simple  regulation  of  the  temperature. 

Long-term  studies  were  directed  to  finding  thermal  doses  harmless  for  the  grain 
itself,  disastrous  for  the  Nosema  parasite  inside  the  egg  and  convenient  for  the  indu¬ 
strial  purposes. 

The  experiments  repeated  several  times  on  various  races  showed  that  the  sa¬ 
tisfactory  thermal  cure  of  silkworm  eggs  can  be  obtained  only  up  to  the  stage 
of  48  hours  after  egg  laying  (at  the  temperature  during  development  equaling  23°). 
At  the  later  stages  the  disinfectant  effect  of  heating  rapidly  falls. 

Under  the  industrial  conditions  it  is  convenient  to  perform  the  thermal  treat¬ 
ment  of  the  grain  when  the  signs  of  pinkish  colouration  of  the  main  bulk  of  eggs 
become  noticeable.  At  the  temperature  of  23°  this  phenomenon  takes  place  almost 
in  the  end  of  the  second  day  of  grain  development. 

The  temperature  of  46°  during  30  min  turned  to  be  the  most  convenient  thermal 
dose  for  grain  heating.  Such  a  dose  does  not  decrease  the  percentage  of  hatching, 
produces  no  harmful  effect  on  the  viability  of  caterpillars  and  on  the  quality  of  co- 
coones,  the  intraovarial  infection  being  either  completely  eliminated  or  small  residual 
infection  being  left  (1 — 2%  of  the  control  infection  taken  for  100).  Thus  the  effect 
of  thermal  cure  equals  98 — 100%. 

The  thermal  treatment  is  recommended  only  for  the  grain  prepaired  for  the  indu¬ 
strial  rearings  that  give  the  cocoones  all  of  which  are  to  be  killed  during  silk 
reeling.  For  bloodstock  rearings  set  for  reproduction  of  pure  races  the  cellular 
method  of  grain  preparation  is  to  be  preserved. 

The  procedure  recommended  can  be  applied  both  for  the  grain  prepared  for 
the  spring  rearings  of  the  following  year  and  for  that  prepared  for  the  rearing 
of  the  second  (summer  or  autumn)  generation  of  tjie  same  silkbreading  season. 

In  the  latter  case  the  heat  treatment  can  be  performed  by  two  different  methods: 
either  1)  by  means  of  heating  in  an  aqueous  solution  24  hours  after  hydrochloric 
acid  “artificial  hatching”  (diapause  elimination)  or  2)  by  combining  the  thermal 
cure  with  the  simultaneous  elimination  of  diapause  by  means  of  grain  heating 
in  the  HC1  acid  with  specific  weight  of  1.055  just  at  the  very  beginning  of  pinkish 
grain  colouration. 

Since  1961  the  thermal  cure  method  has  been  successfully  applied  in  Georgian 
sericulture  in  cases  of  grain  preparation  for  summer  and  autumn  rearings  and  at 
a  more  limited  scale  in  case  of  grain  preparation  for  spring  of  the  following  year. 

The  application  of  the  thermal  cure  method  gives  the  following  advantages  as 
compared  with  the  usual  cellular  method: 

a)  the  most  labour-consuming  operations  during  grain  preparation  such  as  moth 
isolation  in  individual  “cells”  and  their  individual  microanalysis  fall  off; 

b)  the  improvement  of  the  grain  quality  which  results  from  the  fact  that  only 
the  grain  laid  during  the  first  day  of  egg-laying  is  taken  for  heat  treatment  and  for 
rearings  while  the  last  portions  of  the  grain  (3 — 5%)  are  eliminated  together  with 
female  moths  (the  unlaid  grain  mainly  consists  of  physiologically  weak  and  un- 

viable  eggs);  _  .  .  . 

c)  the  improvement  of  the  sanitary  conditions  during  grain  preparation  due 

to  the  absence  of  mating  procedures. 


INSECTICIDAL  MYCOTOXINS  FROM  ASPERGILLUS  FLAVUS 


R.  L.  B  e  a  r  d,  G.  S.  W  a  1 1  o  n 

(Connecticut  Agricultural  Experiment  Station,  New  Haven,  U.S.A.) 

A  search  for  mycotoxins  was  prompted  by  occasional  difficulty  in  rearing  house 
flies  ( Musca  domestica ).  In  cultures  where  maggots  failed  to  develop,  Aspergillus 
flavus  var.  columnaris  was  uniformly  present,  but  fungal  invasion  of  the  maggots 
themselves  was  not  observed.  Previously,  an  unexplained  pathology  sporadically 
killed  milkweed  bugs  ( Oncopeltus  fasciatus)  in  the  laboratory.  Here,  too,  Aspergillus 
was  found  in  affected  groups,  but  no  infection  could  be  detected  nor  transmitted 

experimentally  (Beard,  Walton,  1965;  Beard,  1968).  T1  » 

Water  extracts  of  the  moldy  culture  media  proved  toxic  to  insects;  ciiloroloini 
extracts  were  not  toxic,  and  so  it  was  concluded  that  aflatoxins  were  not  involved. 

Difficulties  in  extracting  the  contaminated  culture  media  led  to  the  use  ot 
Brian’s  and  Diener’s  media  for  growing  Aspergillus.  Little  toxin  was  found  in  Aspei- 
gillus  cultures  in  Brian’s  medium,  but  the  product  in  Diener’s  medium  was  toxic, 
partly  due  to  a  high  sucrose  content.  The  medium  was  modified  by  reducing  the 
sugar  to  levels  not  affecting  fly  development.  Still  the  product  was  toxic,  mimicking 
action  of  contaminated  insect  rearing  media. 
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It  was  early  learned  that  the  toxicity  could  be  associated  with  material  having 
characteristic  ultraviolet  absorption  peaks  at  215  and  269  millimicrons,  with  a  very 
high  extinction  coefficient.  Maximum  toxicity  appeared  in  12  day  old  cultures,  and 
so  fractionation  studies  were  made  on  this  material. 

Gel  filtration  on  Sephadex  G  50  yielded  a  toxic  fraction  that  appeared  to  have 
a  speculated  molecular  weight  of  about  350.  This  proved  misleading  as  filtration  with 
Sephadex  G  10  indicated  a  much  lower  molecular  weight. 

Different  trial  procedures  led  to  two  methods  of  extraction  that  yielded  cry¬ 
stalline  material.  Freeze-dried  Aspergillus  media  extracted  and  purified  with  acetone 
yielded  crystals  toxic  to  young  house  fly  maggots,  mosquito  larvae,  and  milkweed 
bugs.  The  toxic  fraction  from  Sephadex  G  10  filtration  could  also  be  crystallized. 
Both  products  had  the  characteristic  ultraviolet  absorption  peaks,  identical  infra-red 
absorption  spectra,  and  sharp  melting  point  of  152°.  Mass  spectrometer  data 1 
suggested  a  molecular  weight  of  147.  From  this  information  together  with  positive 
color  reactions  with  ferric  and  copper  salts,  the  material  was  easily  identified  as 
kojic  acid,  a  well-known  biosynthetic  product  of  Aspergillus. 

Against  the  test  insects,  kojic  acid  is  toxic,  but  only  in  reasonably  high  con¬ 
centrations  (0.25  to  0.5%  in  the  media);  the  cultures  of  Aspergillus  yielded  1  to  2% 
kojic  acid  which  is  adequate  to  account  for  the  observed  mortalities. 

The  search  that  ended  with  kojic  acid  showed  a  single  toxicant  in  Diener’s 
medium,  but  this  is  not  the  toxicant  present  in  the  other  systems.  Toxic  fly-rearing 
media  of  2  kinds  in  which  Aspergillus  has  grown,  and  Asperg-z'ZZws-contaminated 
milkweed  seed  (the  food  of  Oncopeltus) ,  do  not  contain  kojic  acid,  so  some  other 
toxicant  is  involved. 

Different  strains  of  flies  show  different  susceptibilities,  so  it  may  be  that  weak 
toxicants  are  present  to  act  on  sensitive  systems  in  only  certain  flies  or  fly  strains, 
in  which  case  the  abundant  growth  of  Aspergillus  in  weak  cultures  may  be  almost 
as  much  a  result  as  a  cause  of  fly  mortality.  This  is  not  the  case  in  Oncopeltus 
cultures,  where  an  already  thriving  group  of  insects  may  be  overcome. 


NEMATODE  PARASITISM  OF  SIRICIDAE  AND  THEIR  HYMENOPTEROUS 
PARASITES  BY  DELADENUS  SPP.  ( NEOTYLENCHIDAE ) 

R.  A.  B  e  d  d  i  n  g 

(Sirex  Biological  Control  Unit,  U.  K.) 

Two  species  of  nematodes  of  the  genus  Deladenus  (Bedding,  1967;  Bedding, 
in  press)  are  internal  parasites  of  six  European  species  of  Siricidae  occurring  in 
coniferous  timber,  five  species  of  hymenopterous  parasites,  and  an  associated  beetle. 

From  one  to  more  than  a  hundred  adult  female  nematodes,  up  to  2.5  cm  in 
length,  live  in  the  haemocoel  of  a  single  host  larva,  and  release  larvae  viviparously 
when  the  host  emerges  from  pupation.  The  nematode  larvae,  which  can  number  one 
hundred  thousand  in  one  host,  migrate  to  specific  parts  of  the  host  and  have  diffe¬ 
rent  effects  according  to  host  species  and  sex.  Within  siricids,  the  larvae  enter 
the  eggs,  rendering  them  inviable,  and  the  testes,  causing  them  to  become  hypertro¬ 
phied  and  devoid  of  spermatozoa.  In  Rhyssa  spp.  (ichneumonid  parasites  of  siricids), 
the  larvae  congregate  in  the  accessory  glands  of  the  female  and,  although  egg  de¬ 
velopment  is  usually  suppressed,  any  eggs  that  do  occur  are  viable  and  not  penetra¬ 
ted  by  the  nematode  larvae.  Larvae  within  male  Rhyssa  do  not  congregate  in  the 
reproductive  system.  Italia  spp.  (cynipid  parasites  of  siricids)  are  apparently 
unaffected  by  parasitism,  and  adult  nematodes  do  not  grow  or  reproduce  and  so¬ 
metimes  die  soon  after  entry. 

Larval  nematodes  are  introduced  into  fresh  timber  during  oviposition  by  siricids 
and  Rhyssa.  but  cannot  be  transmitted  by  male  hosts. 

When  larval  nematodes  are  removed  from  a  host  and  put  on  cultures  of  Amylo- 
stereum  sp.  (the  fungus  symbiotically  associated  with  siricids),  they  feed  on  the 
fungus  and  rapidly  develop  into  adult  males  and  females.  After  fertilization,  the 
females  lay  eggs,  and  on  hatching  the  larvae  feed  on  the  fungus  and  develop  into 
adults.  This  mycetophagous  cycle  can  continue  indefinitely  without  the  intervention 
of  a  parasitic  cycle.  Provided  the  nematodes  are  kept  on  young  sterile  fungus  cultu¬ 
res,  only  one  type  of  female  is  produced.  This  and  the  male  are  typical  of  the  genus 
Deladenus  (Neotylenchidae) .  However,  under  conditions  at  present  under  study,  but 
not  dependent  upon  the  presence  of  host  larvae,  another  type  of  adult  female  is 
produced.  This  is  the  infective  form,  which  cannot  feed  on  the  fungus  but  must 


1  Kindly  supplied  by  Dr.  Donald  Roberts  of  the  Boyce  Thompson  Institute  for 
Plant  Research. 
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enter  an  insect  larva  to  complete  its  development.  It  is  quite  unlike  the  adult 
mycetophagous  female  in  most  taxonomically  important  features,  and  on  its  own 
would  be  classified  in  the  Allanlonematidae ,  although  each  species  as  a  whole  is 
placed  in  the  Neotylenchidae  (Bedding,  in  press). 

Adult  mycetophagous  females  contain  large  amoeboid  spermatozoa  within  their 
oviducts,  whereas  the  infective  females  contain  smaller  spermatozoa,  composed 
mainly  of  nucleus.  Some  males  at  least  form  the  large  amoeboid  spermatozoa  first 
and  produce  the  smaller  spermatozoa  if  and  when  conditions  favour  the  production 
of  infective  females. 

After  fertilization,  infective  females  enter  host  larvae  at  any  point  leaving  cha¬ 
racteristic  scars,  and  may  increase  in  volume  a  thousand-fold  in  a  few  weeks. 

Many  neotylenchid  species  are  found  associated  with  insects  that  have  nematode 
parasites  classified  in  the  Allantonemalidae,  and  it  may  well  be  that  some  neoty- 
lenchids  at  least  have  life  histories  similar  to  that  of  Deladenus. 


INVESTIGATIONS  OF  CROP  AND  FOREST  INSECT 
PESTS  NEMATODES  IN  THE  USSR 

S.  L.  Blinova  —  C.  JI.  B  ji  h  h  o  b  a 
(Laboratory  of  Helminthology,  Acad.  Sci.  USSR,  Moscow,  USSR) 

Two  last  decades  are  characterized  by  an  important  increase  of  interest  to  the 
nematode  parasites  of  insects.  Biology  and  kind  of  influence  on  hosts  of  these  ne¬ 
matodes  are  highly  variable.  The  Mermithidae  (order  Enoplida )  and  Neoaplectana 
( Steinernematidae ,  Rhabditida)  that  kill  their  hosts,  are  well  known  to  entomolo¬ 
gists.  A  great  interest  to  the  rich  fauna  of  wood  boring  beetles:  Ipidae ,  Cerambycidae, 
Curculionidae ,  Buprestidae  has  also  arisen. 

All  these  nematode  groups  are  under  study  in  the  Soviet  Union.  Most  scientists 
pay  more  attention  to  the  wider  aspects  of  faunistic  and  biological  research  in  order 
to  discover  new  species,  that  may  be  used  for  pest  control  purposes.  Much  attention 
is  also  given  to  the  problems  of  the  systematics  of  entomonematodes.  In  order  to 
stimulate  new  research  workers,  an  effort  is  done  to  compile  a  manual  on  these 
problems. 

First  attempt  of  complete  revision  of  taxonomy  of  the  Mermithidae  was  done 
by  Polozhentsev  and  Artyuchovsky  (1959).  A  new  monograph  on  Mermithidae , 
including  keys  for  determination,  original  data  on  morphology  and  biology  of  these 
nematodes,  has  been  completed  by  Polozhentsev,  Artyuchovsky  and  Rubtzov,  and 
will  be  published  under  the  editorship  of  Kiryanova.  It  is  also  necessary  to  note 
a  successfull  culture  and  infection  experiments  carried  out  by  Artyuchovsky  and 
Khartschenko.  Studies  on  mermithids  have  been  also  made  by  Strelkov  (water  forms) 
and  Ipatyeva  (nematodes  of  Scarabaeidae) . 

The  most  advanced  study  on  Neoaplectana  is  carried  out  by  Veremtschuk  in 
Leningrad,  who  prepared  a  morphological  review  of  7  species,  occuring  in  USSR  and 
compiled  a  key  for  their  identifications. 

Field  infection  expriment  on  insects,  including  Agrotis  segetum  and  Leptinotarsa 
decemlineata  were  carried  and  a  role  of  bacteria  in  the  deseases  and  mortality  of 
Neoaplectana  infected  insects  was  studied.  Investigations  on  the  use  of  Neoaplectana 
spp.  in  the  control  of  pest  insects  are  started  also  in  Tbilisi  (Ivakulia).  Biology  and 
cultivation  problems  are  studied  also  in  Voronezh  (Polozhentsev,  Artyuchovsky)  and 
in  Moscow  (Giliaeva). 

Investigations  on  the  wood-boring  íd sects  nematodes  are  developed  in  Moscow 
(Blinova),  Tbilisi  (Kakulia,  Devdariani)  and  in  Riga  (Slankis). 

The  study  of  nematode  fauna  of  Ipidae ,  Cerambycidae ,  Curculionidae  and 
Buprestidae  showed  that  34%  of  all  found  nematodes  are  new  species.  Ten  nematode 
species  from  the  body  cavity  of  insects,  apparently  influence  the  host  population 
density. 

Mortality  and  sterilization  of  barkbeetles,  infected  by  nematodes,  was  rare. 
In  a  sample  of  a  thousand  beetles,  collected  in  Orenburg  province,  only  4  were  with 
reduced  gonads  and  fat  body.  Number  of  nematodes  in  these  cases  ranged  2000 — 
4000  specimens  per  insect.  Bark-beetles  population  infected  with  Parasitaphelenchus 
showed  a  months  or  one  and  a  half  month  retardation  in  their  developement.  Be¬ 
cause  of  this  retardation  there  was  no  second  generation.  Slankis  has  shown  that 
nematodes  of  the  family  Allantonematidae  may  strongly  reduce  the  fecundity  of  bark 
beetles.  Analysis  of  the  literature  and  original  data  lead  to  the  conclusion  that 
the  influence  of  nematodes  on  the  insect  host  expresses  mostly  in  the  delaying  of 
host’s  development  and  in  reducing  of  its  fecundity.  Further  studies  of  insects  nema¬ 
todes  may  offer  us  new  means  of  insect  pests  control  in  agriculture  and  forestry. 
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K  Bonpocy  O  ECTECTBEHHBIX  9HH300THHX  COCHOBBIX  nHJIHJIblUHKOB 


T.  S.  Burdaeva  —  T.  G.  EyppaeBa 

(Bcecow3Hbiü  naijHHO-uccjiedoeciTejibCKuü  uhctutijt  azpojiecoMejiuopaiçuu, 

Bojizozpad,  CCCP) 

B  pupe  o6jiacTeií  (PocTOBcnan,  Bojirorpapcnan,  AcTpaxaiicKan  n  pp.)  loro-BOCTou- 
HOH  aacTH  PC<Î>CP  b  1963—1967  rr.  OTMeueHa  MaccoBan  rnöejit  jihhiíhok  oöbmiioBeH- 
Horo  cocHOBoro  nnjiHJibipHKa  ( Diprion  pini  b.)  n  pannerò  cocaoBoro  nnjimibipHKa 
( Neodiprion  sertifer  G.).  9nii300THH  nnjmjibigHKOB  iiocaT  noBceMecTHbiii  xapaKTep 
h  npHBopnT  K  rnóejiH  30  60%  nacenoMbix  ot  hx  oóipeñ  uHCJiemiocTH.  EcTecTBemian 
rnôejib  jihuhhok  N.  sertifer  OTMeaajiacb  paaee  —  b  1925  r.  B.  H.  líInnepoBiiueM, 
b  1939  r.  B.  noMepaupesbiM. 

OcHOBHbie  ciiMnTOMbi  3apaaíeHHbix  6ojie3HaMH  jihhhiiok  cbophtch  k  cjiepyioigeMy: 
3a6oJieBmne  jiiiuhhkh  nHjnuibipnKOB  CTaHOsaTca  BaJibiMH,  nepeciaiOT  nmaTbca,  npn- 
oöpeTaiOT  >KejiTOBaTO-6ejiyio  oKpacKy  Tejía.  Hepe3  5—7  pHen  jihuhhkii  oKpamiiBaioTca 
b  po30Bbm  pBer  paBiioMepHO  no  BceMy  Tejiy.  CopepmiMoe  KHineamiKa  paanannaeTcn. 
nornomne  jinanHKH  npnoópeTaiOT  npacHyio  hjiii  aepnyio  onpacny  b  Biipe  nojiep,  no- 
aBjiaiona,HXca  b  pa3jmaiibix  yaacTKax  Tejía  jiitohhkh,  no  naipe  Beerò  b  cpepHeM  oTpejie 
KHineaiiHKa.  Tejió  jihhhhok  pe<|)opMiipyeTCH,  cerMeHTbi  pacTaniBaiOTca  n  B3pyBaioTcn, 
cjierna  nepenpyanBaacb.  noriiöinne  jihtihke  pojiroe  BpeMa  ocTaiOTca  na  BeTKax 
H  XBoe,  npHKJieeHHbie  poTOBbiM  annapaTOM  hjih  aHajibHbiM  OTBepcTiieM.  HacTb  Jiiian- 
HOK  napaeT  na  3eMjno. 

9nii300Tnn  N.  sertifer ,  pa3BHBaioigHecH  b  nocTOHHHopencTByioipiix  onarax,  chii- 
>KaiOT  nncjiemiocTb  BpepiiTenn,  npiiBopn  k  saTyxaHmo  mhotiix  onaroB.  y  D.  pini  ot- 
Meneno  bo3hhkhob  ernie  anH300THH  b  pByx  nonojiennax  b  Hanajie  pa3BiiTna  BcnbimKii. 
JinanHKH  II  noKOJieniia  naipe  nopBepraioTca  3a5ojieBaHiiaM,  neM  jiiíhhhkh  I  nonojie- 
hhb.  Mnoro  jmnnnoK  II  noKOJieima,  cnycTHBnmxca  pjm  KOKonnpoBaHna,  noni5aeT 
b  nopcTiume  HacaHtpemiH.  Pa3BiiTiie  óojiesnen  npopoji/KaeTcn  b  KOKOHe  b  CTapiin 

30HHM(|)bI. 

Option  H3  npiiniiH  B03HHKH0B einm  9nii300THH  aBjiaeTca  pe3Kaa  CMeHa  TeMnepa- 
Typ.  Tan,  noHinneHne  cpepHen  TeMnepaTypbi  c  +22  po  —0.2°  (uto  HaöjnopaeTcn  npn 
paHiieoceHHiix  n  no3pneBeceHHiix  3aMopo3Kax)  npiiBopHT  k  3a6ojieBairaaM  n  raöejm 
jihuhhok  D.  pini.  CmDKemie  TeMnepaTypai  c  +28  po  +9°  npnBejio  k  riiöejra  jinnimoK 
N.  sertifer.  HcKyccTBemioe  oxjiaaípenne  jinnnnoK  b  jiaóopaTopnbix  ycjiOBHax  n  pajib- 
Heñinee  nx  BocrniTanne  nopTBepínpaeT,  nTo  pe3Koe  CHHHíeHHe  TeMnepaTypu  cTiiMy- 
jinpyeT  pa3BiiTne  3nn300Tnn. 

H3  nornSnmx  b  ecTecTBeiiHbix  ycjiOBiiax  jiiiuhhok  D.  pini  BbipejiaiOTca  Mimpo- 
opraHH3Mbi  neTbipex  bhpob:  pBa  Biipa  CTpenToôapnjiJi  11  pBa  Bnpa  phiijiokokkob.  B03- 
OypnTejib  H3  nornöninx  jiiwhhok  coxpanaeT  naToremiocTb  b  Tenenne  pßyx  MeeapeB 
npn  TeMnepaType  +18°  n  oTHOciiTejibHoñ  BJianmocTH  80%. 

IlcnyccTBennoe  nepopajibnoe  sapaaíemie  3popoBbix  jiiihiihok  niuiiiJibipiiKa  cycneH- 
3nen,  npiiroTOEJietraon  113  noriiómnx  jihuhhok,  npiiBopiiT  k  nx  rnöejin.  Ilpn  3tom 
npoaBjiaiOTca  Te  me  npnsHaKn  6ojie3im,  nTo  n  npn  ecTecTBemibix  3nn300Tnax. 

IlapsHTepaabHoe  3apaaíenne  TerijioKpoBiibix  (6ejibix  Mbimen)  BbipejienHbmn  bo3- 
öypnTejiaMH  Bbi3biBaeT  nx  riiöejib  b  epnHiinHbix  cjiynaax.  ÍIpaKTnnecKH  suTOMonaTO- 
renHbie  B036ypiiTejin  He  aBjiaioTca  naToremibiMH  paa  TenjionpoBHbix  ikubothbix. 

H3ynenne  npnnnH  b o 3hhkh ob erran  snimooTira,  Bbipeaenne  3iiTOMonaToreHHbix  B03- 
6ypHTeaen  n  bo3MO>khoctii  BbipaipiiBamia  nx  na  miTaTejibiibix  cpepax  öypyT  cnocoö- 
CTBOBaTb  pa3pa6oTKe  chocoöob  npaKTnnecKoro  ncnoab30BaHiia  MnKpoopraiiH3MOB 
b  6opb6e  c  onacHMMn  n  pacnpocTpaHennbiMH  BpepnTeaaMn  coohbi. 


PROBLEMS  AND  PROSPECTS  IN  THE  USE  OF  PATHOGENS  IN  INSECT  CONTROL 

J.  M.  Cameron 

(Insect  Pathology  Institute ,  Ontario,  Canada) 

The  first  significant  experiments  in  the  use  of  microorganisms  to  control  insects 
were  made  almost  100  years  ago,  and  consisted  of  attempts  hy  Metchnikoff  to  control 
larvae  of  Anisoplia  austriaca  by  the  use  of  the  fungus  Metarrhizium  anisopliae. 
During  the  next  half  century  various  attempts  were  made  to  develop  the  method 
using  both  fungi  and  bacteria  but  with  no  outstanding  success.  In  the  same  period, 
however,  great  effort  was  required  to  control  diseases  among  beneficial  insects, 
notably  the  silkworm  and  the  honeybee,  indicating  that  here  indeed  was  a  method 
that  might  be  adapted  for  controlling  injurious  insects.  Further  impetus  was  given 
when  about  1940  a  very  serious  outbreak  of  Diprion  hercyniae  in  eastern  Canada 
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was  practically  eliminated  by  a  virus  disease,  and  since  that  time  the  study  of  in¬ 
sect  pathology  has  progressed  rapidly.  Today,  in  several  countries,  preparations  of 
different  kinds  of  pathogens  are  available  for  application  as  insecticides. 

Because  the  approach  to  the  application  of  pathology  is  quite  different  in  many 
respects  from  that  associated  with  chemical  insecticides,  various  problems  have  been 
encountered.  Some  have  been  solved,  but  others  still  require  investigation. 

Probably  the  most  important  problem  is  how  to  determine  and  express  the  abso¬ 
lute  effectiveness  of  the  pathogen.  The  commonly  used  bacterium,  for  instance,  is 
one  or  other  of  the  strains  of  Bacillus  thuringiensis.  This  organism  can  cause  mor¬ 
tality  in  a  large  number  of  kinds  of  insects  —  over  one  hundred  species  have  so  far 
been  found  susceptible.  But  because  the  kind  of  effect  is  different  in  different  in¬ 
sects,  and  dependent  in  at  least  some  cases  on  the  physiology  of  the  particular 
insect,  it  is  very  difficult  to  make  a  general  statement  about  the  effectiveness.  The 
bacterium  produces  a  toxin  at  the  time  of  sporulation,  and  in  many  insects  it  is 
the  poisonous  effect  of  the  toxin  that  is  the  primary  action,  and  not  an  infection. 
Some  strains  of  the  bacterium  may  produce  more  than  one  kind  of  toxin,  and  dif¬ 
ferent  insects  react  differently  to  these  products.  Since  the  material  is  produced  by 
a  biological  rather  than  a  chemical  process,  it  may  be  profoundly  affected  by 
variations  in  conditions,  and  some  of  the  induced  changes  may  be  genetic  and  irre¬ 
versible. 

Viruses  are  much  less  subject  to  such  changes.  The  level  of  effectiveness  seems 
to  be  inherently  established  —  some  are  very  good  pathogens,  such  as  the  poly- 
hedrosis  virus  of  Neodiprion  sertifer,  others  are  much  less  effective  even  though  they 
occur  quite  commonly,  such  as  the  polyhedrosis  virus  of  Neodiprion  banksianae. 
There  is  some  evidence  suggesting  that  the  effectiveness  of  viruses  may  be  increased, 
but  it  seems  to  be  much  less  easily  accomplished  than  in  the  case  of  bacteria.  There 
is,  however,  evidence  developing  that  multiple  infections  by  viruses  may  result 
in  interference,  and  the  final  result  if  two  or  more  viruses  occur  together  may  be 
less  satisfactory  than  if  only  one  occurs. 

The  effectiveness  of  fungi  has  been  under  investigation  probably  longer  than 
that  of  any  other  group  of  pathogens,  and  the  work  of  Telenga  has  shown  that  in 
some  cases  it  may  be  enhanced  by  the  addition  of  small  amounts  of  some  in¬ 
secticides.  The  reason  for  this  is  not  yet  explained,  and  it  offers  a  promising  lead 
for  further  study.  The  problem  of  controlling  sporulation  and  spore  germination 
in  fungi  is  far  from  being  solved,  and  it  is  possible  that  a  different  approach  — 
using  conidiospores  or  even  fragmented  mycelium,  for  example,  instead  of  resting 
spores  to  induce  an  epizootic  —  might  increase  effectiveness  markedly. 

In  all  pathogens  effectiveness  is  influenced  by  such  things  as  the  type  of  formu¬ 
lation  —  spray  or  dust,  —  method  of  application,  exposure  to  environmental  condi¬ 
tions  —  high  temperature,  ultraviolet  radiation,  humidity,  and  so  on. 

The  above  are  only  some  of  the  problems  facing  insect  pathologists  when  asses¬ 
sing  the  effectiveness  of  pathogens  for  controlling  insect  outbreaks. 

Another  class  of  problems  are  those  concerning  possible  hazards  and  the 
necessary  safeguards.  There  is  much  publicity  about  pollution  of  the  environment 
and  demands  for  action  to  reduce  it.  This  is  particularly  true  of  some  of  the  modern 
chemical  formulations. 

So  far  there  is  no  indication  that  the  insect  pathogens  pose  any  serious  problems. 
They  are  all  naturally-occurring  —  no  pathogen  has  ever  been  created  de  novo  — 
and  while  this  does  not  necessarily  indicate  harmlessness,  it  does  suggest  that  the 
danger  to  other  animals  is  minimal.  B.  thuringiensis  has  been  repeatedly  tested, 
even  to  the  extent  of  having  human  volunteers  swallow  suspensions  of  it,  and  no 
injury  has  followed. 

One  of  the  characteristics  sometimes  called  a  weakness  of  viruses  is  that  they 
are  relatively  highly  specific  to  their  insect  hosts.  They  have  been  found  to  pass 
intact  through  the  intestines  of  birds,  and  parasites  have  emerged  unharmed  from 
diseased  hosts.  There  is  no  recorded  evidence  that  insect  viruses  have  ever  caused 
any  ill  effects  in  any  vertebrate  animal. 

Although  there  are  one  or  two  report  that  spores  of  fungi  have  been  responsible 
for  causing  some  illness  in  persons  working  with  them,  it  appears  to  have  been 
a  kind  of  allergic  reaction  and .  not  an  infection.  Spores  of  entomogenous  fungi  are 
reported  to  have  been  recovered  in  one  or  two  cases  from  lesions  in  the  flesh  of 
vertebrate  animals,  but  there  is  some  question  whether  the  fungus  was  a  primary 
cause  of  the  lesion  or  a  secondary  invader. 

While  all  the  evidence  is  essentially  negative,  it  can  be  said  that  the  hazard 
of  using  insect  pathogens  is  very  much  less  than  that  of  many  or  most  of  the  che¬ 
mical  insecticides  in  current  use. 

Unfortunately  it  is  almost  impossible  to  make  any  realistic  estimates  of  the 
relative  costs  of  using  pathogens.  The  volumes  used  are  still  far  too  small  to  permit 
a  genuine  comparison  with  the  costs  of  chemicals.  Nevertheless  the  indications  are 
that  a  least  the  best  of  the  pathogens  will  be  competitive  on  high  value  crops, 
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and  if  such  nebulous  criteria  as  pollution  and  residues  are  considered,  any  small 

extra  costs  may  well  be  very  worthwhile. 

Considering  all  the  above  points,  it  would  appear  that  the  increased  use  of 
pathogens  for  controlling  insects  can  he  expected  to  continue.  New  strains  are  being 
discovered  that  increase  the  variety  of  insects  against  which  they  are  effective. 
They  do  not  cause  pollution,  they  do  not  leave  harmful  residues  on  food  plants  or 
in  the  soil,  they  are  selective  and  do  not  harm  parasites  and  predators,  and  the 
costs  are  at  least  reasonably  competitive  with  other  methods  of  insect  control. 
The  prospects  for  the  development  of  insect  pathology  as  an  applied  science  are 
very  bright  indeed. 


DISTRIBUTION  OF  SOME  GROUPS  OF  ENTOMOPATHOGENOUS  MICROORGANISMS 

AND  THEIR  ROLE  IN  INSECT  PATHOLOGY 

L.  A.  Chil-Akopian,  R.  A.  B  o  b  i  k  i  a  n,  Z.  G.  Avakian, 

L.  B.  Sarouchanian,  E.  G.  Afrikian,  V.  G.  Toumanian  — 

JI.  A.  H  h  Ji  -  A  k  o  n  h  h,  P.  A.  B  o  6  n  k  h  ii,  3.  T.  A  b  a  k  h  h, 

JI.  B.  C  a  p  y  X  a  h  h  it,  9.  K.  A  $  p  n  k  h  h,  B.  T.  T  y  m  a  h  h  h 

(Institute  of  Microbiology,  Acad.  Sci.  of  the  Armenian  SSR,  USSR ) 

Specific  composition  of  normal  microflora  of  insects  is  insufficiently  investiga¬ 
ted  and  the  data  now  available  do  not  allow  to  determine  the  role  of  some  species 
in  the  insect  life  and  etiopathogenesis  of  different  diseases. 

More  than  three  thousand  of  infected  and  healthy  insect  specimens  (mainly 
those  of  the  silkworm)  have  been  subjected  to  the  study  on  the  distribution  of 
various  species  of  entomopathogenous  microorganisms. 

The  typical  representatives  of  the  leading  groups  of  insect  intestine  microflora 
have  been  isolated  in  pure  cultures  and  on  the  basis  of  morpho-physiological  stu¬ 
dies  and  phage-typing  they  have  been  identified.  Some  data  have  been  summarized 

on  the  analysis  of  microflora  of  infected  caterpillars,  pupae  and  silkworm  moths 
and  the  mode  of  the  distribution  of  various  entomopathogenous  forms  in  this  insect. 

Data  obtained  have  revealed  that  the  distribution  of  different  entomopathogenous 
microorganisms  in  the  microflora  of  infected  insects  is  strongly  influenced  with 
ecological,  soil  and  climatic  conditions. 

Thus,  polyhedrosis  was  found  out  in  53 — 72%  of  the  samples  obtained  from 
some  areas  of  Georgia,  Uzbekistan  and  Krasnodar  region,  whereas  in  Armenia, 
in  low-lying  hot  areas,  it  consisted  a  very  low  percentage.  In  the  Armenian  areas 
of  high  air  humidity)  the  percentage  of  silkworms  with  polyhedrosis  was  higher, 
about  45%. 

The  dominant  form  of  the  infected  silkworm  microflora  appeared  to  be  a  group 
of  coli-aero genes  and  entomogenous  diplococci.  The  bacteria  of  Bac.  cereus  group 
are  prevailing  among  the  sporeforming  ones.  The  crystalliferous  bacteria  have  been 
found  in  5—10%  of  the  dead  silkworms  analysed. 

The  data  obtained  showed  that  sporeforming  and  particularly  non-sporeforming 
bacteria,  showing  a  deficiency  in  some  vitamins,  especially  in  biotin  and  thiamine, 
play  a  considerable  role  in  the  etiopathogenesis  of  bacterioses.  Thus,  the  thiamin- 
deficient  species  of  diplococci  was  found  out  in  20 — 40%  of  samples  from  Armenia; 
in  a  number  of  investigated  insects  it  was  a  prevailing  form  of  silkworm  intestine 
microflora.  In  some  cases  the  similar  facts  were  observed  concerning  the  develop¬ 
ment  of  bacterial  species  deficient  biotin. 

During  the  study  of  the  entomopathogenous  microflora  of  various  insect  pests  bacte¬ 
ria  from  Bac.  cereus-thuringiensis  group  have  been  found  in  10%  of  samples. 
The  above  mentioned  vitamin-deficient  sporeforming  and  non-sporeforming  bacteria 
were  regularly  discovered.  It  should  be  noted  that  the  crystalliferous  bacteria  were 
found  in  the  intestine  microflora  of  the  healthy  silkworms  as  well  as  in  the  micro¬ 
flora  of  the  mullberry  leaves.  This  fact  points  out  that  under  natural  conditions  the 
crystalliferous  bacteria  may  exist  independently  from  insects. 

The  above  mentioned  data  indicate  that  some  pathological  changes  in  insects 
are  caused  with  specific  metabolic  disturbances  in  insect  physiology,  as  influenced 
with  different  nutrition  requirenments  of  bacteria. 
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THE  EFFECT  OF  ULTRA-VIOLET  IRRADIATION  OF  KNOWN 
WAVELENGTH  ON  A  GRANULOSIS  VIRUS  OF  PIERIS  BRAS  SIC  AE  L. 


W.  A.  L.  David 

( Agricultural  Research  Council,  Cambridge,  U.K.) 

The  common  granulosis  virus  of  Pieris  brassicae  L.  loses  a  large  part  of  its 
activity  when  exposed  on  a  leaf  surface  to  three  hours  of  direct  sunlight  (David, 
Gardiner,  Woolner,  1968).  There  can  be  little  doubt  that  this  inactivation  is  due  to 
the  ultra-violet  radiation  (UVR)  present  in  sunlight  since  it  is  well  known  that  UV 
inactivates  viruses. 

When  action  spectra  for  several  viruses  are  examined  it  is  found  that  the  most 
active  wavelength  is  around  260  mp  and  that  radiation  beyond  300  mp  is  relatively 
ineffective.  In  sunlight  as  it  reaches  the 
earth,  however,  there  is  no  radiation  shor¬ 
ter  than  291.5  mp  and  very  little  of  this, 
since  absorption  by  atmospheric  ozone  is 
very  high  at  wavelengths  less  than 
310  mp.  The  object  of  this  investigation 
was  to  examine  the  effect  of  irradiation  in 
the  range  300  to  330  mp  on  the  virus. 

A  highly  purified  suspension  of  the 
virus  in  distilled  water  was  prepared  by 
standard  centrifugation  techniques  which 
included  suspending  the  virus  up  to  five 
times  on  sucrose  gradients,  This  was  ex¬ 
posed  to  the  UV  in  a  silica  cell  using 
a  monochromator  with  a  high  pressure 
xenon  arc  source  (Magnus,  Porter,  McGree, 

Morland,  Wright,  1959).  The  approximate 
irradiance  of  the  UVR  at  the  front  wall 
of  the  cell  was  determined  with  a  Schwarz  linear  vacuum  thermopile. 

All  the  tests  were  conducted  with  the  same  virus  concentrate.  This  was  diluted 
to  5%  in  distilled  water  for  irradiation  and  assayed  after  further  dilution  to  0.05%. 
Numerous  bioassay  tests  on  control  virus  which  had  not  been  irradiated  showed 
that  at  0.0005%  the  concentrate  killed  an  average  of  30%  of  the  2nd  instar  test 
larvae  and  at  0.005%  it  killed  50%  of  the  larvae. 

Alloquots  of  the  standard  suspension  (5%)  were  exposed  to  irradiation  equiva¬ 
lent  to  approximately  83X104  pw-sec/cm2  at  the  cell  surface,  at  wavelengths  between 
300  and  330  mp  and  afterwards  diluted  and  assayed  in  comparison  with  unirradia¬ 
ted  virus.  The  results  are  shown  in  the  table. 

The  results  of  each  test  are  based  on  12  replicates  with  20  larvae  at  each  wave¬ 
length  and  using  different  batches  of  irradiated  virus  and  test  insects  in  the  two 
tests. 

It  can  be  concluded  from  these  tests  that  solar  UV  radiation,  in  the  wavelengths 
reaching  the  earth,  is  capable  of  inactivating  granulosis  virus.  Under  the  conditions 
of  the  tests  it  appears  that  some  inactivation  occurs  at  wavelengths  up  to  320  mp 
hut  no  effect  was  detected  at  330  mp. 


nPHEMLI  BcpcpEKTHBHOrO  HCnOJIb30BAHMH  BMPYCA  TPAHyjIE3A 

03HMOFI  COBKH  AGROTIS  SEGETUM  SCHIFF.  ßJIH  EHOJIOrHHECKOU 

BOPbBLI  C  3THM  BPEßHTEJIEM 

E.  T.  Dikasova— E.  T.  /JiïKacoBa 
(Ordeji  Munpoôuo.ioeuu  AH  I/3CCP,  Tamnenr,  CCCP) 

Hsyuenne  3nn300TOJiorHuecKoro  3HauenHH  rpanyjie3a  cpe^n  nonyjiHpim  0311M0ÌÌ 
cobkh  Agrotis  segetum  Schiff.,  pacnpocTpaHemiLix  b  y3ÖeKHCTane,  noKa3ajio,  uto  3to 
3a6ojieBamie  b  3HauHTejn>H0H  CTeneHH  yMentmaeT  uhcjichhoctk  BpegnxejiH.  3nn300Tira 
rpaHyjie3a  pacnpocTpaHenti  ouaraMH,  B03HiiKaiOT  ohii  b  mapKHH  nepnoß  jieTa  b  Me- 
dax,  rge  CMepraocTb  Bpe^HTejin  ot  aroro  3a6ojieBamiii  nponcxo/puia  b  npe^mecTByio- 
npie  roghi. 

SKcnepHMeHTajiLHOO  H3yueHHe  pa3jiHUHbix  $aKTopoB  b  pa3BHTHii  rpanyjie3a 
03HM0H  cobkh  n0Ka3a.no,  uto  TeMnepaTypa  hbjih6tch  BegyipiiM  (|)aKTopoM,  ooycjioBJin- 
BaioigHM  cKopocTL  pa3BHTHu  mn^eKpHOHHoro  npopecca.  C  noBbimeniieM  TCMnepaTypti 


The  effect  of  UV  radiation  on  granulosis 
virus  exposed  as  described  in  the  text 


Ultra-violet 
wavelength,  mp. 

Average  percentage  kills 
of  test  larvae 

test  1 

test  2 

300 

0 

1 

310 

20 

60 

320 

75 

75 

330 

95 

76 

Nil  (control) 

92 

85 
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pe3K0  yMeiibinaiOTCH  MmraMajibHan  cMepTejibiian  A03a  n  HHKyöapiioHHbin  nepnoA^ 
C  noBbiraenneM  BJianmocTn  ycKopeHiia  cpoKOB  pa3BHTHH  HH^eKpnn  ne  nponcxoAHT, 
no  3a6ojieBaniie  npnoöpoTaeT  cpa3y  MaccoBbiìi  xapaKTep.  HeeooTBeTCTByioiipiH  Bpe- 
Aiitcjiio  KopM  yciijiHBaeT  rpaHyjies. 

Tyceimpti  b  pa3iibix  $a3ax  pa3BHTnn  neoAHHaKOBo  BOcnpnnMunBbi  k  3apa>KeHnio 
rpanyjie30M  nepe3  KopM.  HeM  MOJiome  rycemipBi,  TeM  .neme  ohh  3apa>KaiOTCH.  Ilpn 
CKapMjniBamm  MjiaAnraM  B03pacTaM  ryceHiin;  (I,  II)  1:10  000  pa3BeAeHnn  Bnpycnoii 
cycnensiiH  (npiiroTOBJieHHon  cMeninBamieM  1  Mr  B03AyniHO-cyxoii  Kamnpbi  TKaHen 
rpanyjie3HBix  rycemin;  c  1  mji  boabi)  n  BoennTaHnn  nx  npn  TeMnepaType  18 — 25° 
rnoejiL  nacTynaeT  no  ncTenennn  5—7  cyTOK. 

Biipyc  cnepn^nneH,  6jin3Kne  bhabi  He  3apa>naeT.  OÔJiaAaeT  bbicokoii  ycToiinii- 
BOCTBK)  k  B03AencTBHK)  BHeniHHx  $aKTopoB.  KauiHiiy  TKaHen  rpanyjie3Hbix  rycennn; 
ne  nnaKTnBnpyiOT:  B03AencTBne  TeMnepaTypbi  100°  b  Tenemie  15  mhh.,  npnMLie  co.ti- 
HennBie  Jiyun  b  Tenenne  500  nac.,  5%-n  MOHOxjiopaMHH  h  96%-h  cnnpT  b  Tenemie 
15  mihi. 

Bo3AencTBHe  1%  NaOH  nnaKTHBiipyeT  BnpycHLie  rpaHyjibi  b  Tenenne  1  mhh., 
OAHano  ajih  o6e33apa>KHBaHHH  Kamnijbi  TKaHen  TpeßyeTcn  15-MHHyTHoe  B03AencTBne. 
B  öojilhlix  rpanyjie30M  ryceHnpax  nponcxoAHT  pacnaA  Bcex  TKaHen  Tejía,  b  pe3yjib- 
TaTe  nero  naKonjineTcn  orpoMnoe  KOjinnecTBO  rpaHyji,  npeBbimaiomee  1/3  B03AymHO- 
cyxoro  Beca  hx  Tejía.  Bo3AencTBneM  na  rycennn;  VI  B03pacTa  TeMnepaTypon  45°  b  Te¬ 
nerme  3  nac.  noBbiinaeTcn  nx  nyBCTBHTejibHocTb  k  3apa>Kennio  BHpycoM  rpaHyjie3a 
nepc3  KopM.  9to  Banano  noTOMy,  nTo  b  VI  B03pacTe  MorneT  6bitb  nojiyneno  MaKcn- 
MajibHoe  KOJinnecTBO  Biipyca. 

Ajih  npaKrnnecKHx  penen  nandojiee  yAoöno  coxpariHTb  BnpycHbiii  MaTepnan  npn 
noHKJKeHHOH  TeMnepaType  (2—3°)  b  biiag  pacnaBinencn  ecTecTBermbiM  nyTeM  Kainiipbi 
TKaHen  rpaHyne3Hbix  rycemin;.  IIpenMyipecTBO  npegnaraeMoro  npneMa  3aKJiionaeTcn 
b  npocTOTe,  OTcyTCTBHH  noTepb  BiipycHbix  nacTiin;,  coxpaHemm  b  Kaninge  aHTOMona- 
Toreiiiibix  SaKTepnn  ( Bacillus  cereus  h  AP-),  MapepHpyiomnx  Tpynbi  rycennn;  n  ycn- 
jinBaroipnx  HH^eKpHomibin  npopecc  npn  BneceHnn  nx  coBMecTHo  c  BnpycoM. 

HaMii  H3ynaJincb  ocoöeHHocTn  nnTamin  ryceHnn;  03hmoh  cobkh  nepBbix  Tpex  bo3- 
pacTOB  na  pasBiiBaionpixcn  pacTennnx  xnonnaTHHKa,  KyKypy3bi,  cBeKJibi  n  AP- 

IIpoBeAeimbie  HaSnioAeimn  noKa3ajm,  hto  rycemipbi  MJiaAnrax  B03pacTOB  (I,  II) 
nnTaioTcn  npeiiMyipecTBeHHo  HaA3eMHbiMH  nacTHMn  pacTennn.  HeM  6jih me  k  noBepx- 
HocTH  nonsbi  naxoAHTcn  nacTH  pacTemin,  tgm  ôojibme  ohh  noBpenîAaiOTCH  ryceHH- 
paMii,  KOTopbie  nonTH  He  nepexoAHT  Ha  bhobb  orpacTaioipHe  MOJiOAbie  noöern 
pacTennn. 

OAHOKpaTHan  oöpaöoTKa  Bnpycnon  cycnenanen  (1:10  000)  rycennn;  obhmoh  cobkh 
MJiaAHiHX  B03pacTOB  Ha  noceBax  xnonnaTHHKa,  KyKypy3bi  npnBOAHT  k  nonHOMy  bbi- 
MHpamno  BpeAHTenn  b  TeneHne  10  cyTOK.  HaOnroAennn  noK0  3ann,  hto  b  pe3ynbTaTe 
oöpaooTKii  nonen  BnpycHon  cycnerisnen  rnönyT  He  TonbKO  rycemipbi  MnaAHinx  bo3- 
pacTOB,  ho  il  rycennpbi,  nonBHBmnecH  b  6onee  no3AHne  cpoKH. 

B  MecTax  OKcnepHMeHTanbUbix  ammooTnn  rnöenb  rycennn;  ot  rpaHyne3a  npoAon- 
HiaeTcn  n  b  nocneAyiorpne  toabi.  OcaAKH,  Aa>Ke  miBHeBbie  aohot  hg  OMbinaiOT 
(b  oipyTHMon  cTeneHH)  Biipyc,  HaHecemibin  na  noBepxnocTb  pacTennn. 


RICKETTSIAE  PATHOGENIC  TO  THREE  SPECIES  OF  LEPIDOTTERA 

P.  F.  Entwistle,  J.  S.  Robertson 

(Insect  Pathology  Unit,  Commonwealth  Forestry  Institute, 

University  of  Oxford,  U.K.) 

Most  known  Rickettsiae  pathogenic  to  insects  belong  to  Rickettsiella  (tribe  Wol- 
bachiae)  and  are  characterised  by  development  mainly  in  fat  body  and  blood  cells, 
the  formation  of  typically  bipyramidal  crystals  intracellulariy  and  a  long  incubation 
period.  They  have  been  found  affecting  Orthoptera  (Vago,  Meynadier,  1965),  Dic- 
ty optera  (Huger,  1964),  Coleóptera  (Dutky,  Gooden,  1952  and  others)  and  Diptera 
(Muller-Kögler,  1958).  At  death  the  yield  of  Rickettsiae  is  large  and  most  host 
tissues  have  been  disrupted. 

The  rickettsial  condition  we  have  studied  in  Lepidoptera  is  clinically  different. 
During  the  brief  incubation  —  50%  mortality  in  7 — 10  days  and  there  is  steady  loss 
of  weight,  cessation  of  feeding,  reduction  in  quantity  of  haemolymph,  diarrhoea  and 
finally  spasmodic  contractions  of  the  body  of  affected  larvae  and  associated  vomiting. 

The  causal  organism  multiplies  in  the  cytoplasm  of  mid-gut  cells  but  death 
seems  more  due  to  the  action  of  toxins  deranging  body  function  than  to  destruction 
of  gut  tissue  and  resultant  septicaemia. 
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We  found  such  infections  in  Sarnia  ( Philosamia )  cynthia  (Drury)  Xricini  (Bdv.), 
Hyalophora  ( Sarnia )  cecropia  (Lin.)  (both  Saturniidae)  and  Plutella  xylostella  ( ma - 
culipennis)  (L.)  (Plutellidae) . 

The  pathogens  are  easily  transmissible  from  dead  infected  larvae  or  their  frass 
and  that  of  S.  cynthia  survived  at  least  290  days  storage  and  was  heat  inactivated 
by  exposure  to  between  80  and  85°C  for  30  min. 

The  organisms  form  lacunae  in  the  cytoplasm  of  midgut  secretory  and  muscle 
cells  where  they  multiply  by  binary  fission.  A  striking  feature  is  the  presence  of 
small  évaginations  of  the  surface.  In  the  organism  affecting  S.  cynthia  there  may 
be  several  hundred  such  évaginations.  Their  wall  is  a  unit  membrane  originating 
from  the  outer  of  the  two  membranes  bounding  the  rickettsial  cell.  The  length  of 
the  évaginations  varies  from  100  to  200  mp  and  the  diameter  is  normally  about 
20mp  extending  to  50  m  at  the  bulbous  tip  which  is  often  in  close  contact  with 
host  cytoplasm.  The  fact  that  the  évaginations  largely  degenerate  in  released  or¬ 
ganisms  suggests  a  secretory  or  excretory  function,  in  the  context  of  which  it  is 
noteworthy  that  they  increase  the  surface  area  of  an  organism  by  about  half. 

Obtaining  sufficient  quantities  of  these  Rickettsiae  as  an  antigen  is  difficult 
due  to  the  low  yield  and  frequent  bacterial  contamination.  The  greatest  success  so 
far  lias  been  with  membrane  filtration.  A  pore  size  of  0.65  mp  allows  passage  of 
smaller  pleomorphs  but  not  of  larger  forms  and  bacteria. 

Preliminary  studies  using  antiserum  to  the  rickettsiae  of  S.  cynthia  suggest 
this  organism  to  be  Weil-Felix  negative,  as  is  Rickettsiella  melolonthae  (Kreig)  to 
which  it  seems  serologically  allied. 


OB  H3MEHEHHHX  nOJIHOAPEHHOrO  AHTHrEHA  B  HÌÌLJAX 
TYTOBOrO  niEJIKOnPHAA  BOMBYX  MORI  L. 

G.  I.  Ermakova  —  T.  H.  EpMaKOBa 
(  Hhctutijt  Munpoöuojiozuu  AH  CCCP,  Mocnea,  CCCP) 

B  npepBipyrpnx  paöoTax  c  homoipbio  HenpaMoro  MeTopa  (JinioopecpHpyioipHX 
aHTHTeji  noKa3aHo  npHcyrcTBHe  noanoppemioro  aimireHa  b  aiipax  TyroBoro  mejiKo- 
npapa  b  BHpe  Tpex  (|)opM:  1)  peaBie  noansppBi;  2)  MeaKopucnepcHBin  amrareH; 

3)  KpynHBie,  cnepm^HuecKii  CBeTaipneca  o6pa30BaHHa  —  «Biiponaacra»  (EpMaKOBa, 
TapaceBHU,  1966,  1968). 

B  HacToaipeM  cooöipeHHH  oco6oe  BHiiMaime  oöpaipaexca  Ha  BBiacHemie  npupopBi 
MejiKOTprcnepCHOH  cjiopMJbi  aHTiireHa  ii  «BiiponjiacTOB»,  nocKoaBKy  mi>i  npepnoaoauiaH, 
uto  am  $opMLi  aBJMiOTca  npepuiecTBeHHiTKaMH  noansppoB.  G  homoipbio  HenpaMoro 
MeToga  (JjHOopecpnpyionqHx  aHTHTea  (Weller,  Coons,  1954)  H3yuaancB  TaK/Ke  H3Me- 
HeHHa  aimireHa  npn  xpaHeHnn  aiip,  nx  HHKyöaipm  n  pencTBim  peHTreHOBCKHx  ay- 
aen  Ha  HHKyönpoBaHHBie  anpa. 

Bo  Bcex  onniTax  ncnoaB30BaaHCB  añpa  öeaoKOKOHHoit  nopopBi  B2. 

ycTaHOBJieHO,  uto  copepmamie  noansppeHHoro  aiiTHrena  b  ahpax  xyTOBoro  mea- 
Konpapa  H3M6HaeTca  b  pa3HLie  cpoKH  hx  xpaHeirna.  Pesane  pa3jniaiia  b  copepiKannii 
noansppoB  naôaiopaiOTca  MeîKpy  o6pa3paMH  anp  c  panTeaBHBiM  HiiTepBaaoM  xpaHe- 
HHa.  Pa3JiHHHa  CTaTHCTHuecKH  pocTOBepHBi  (5<0.05).  Ilpn  aHaJiH3e  anp  b  6jiH3Kne 
cpoKH  xpaHemia  oTamma  no  KoanaecTBy  noaiisppoB  MeHee  BBipaamHBi  h  b  ôojiBiuiracTBe 
cjiyaaeB  CTaTHCTHuecKii  HepocTOBepHBi.  CaepyeT  3aMeTHTL,  uto  aro  aBjiemie  xapaa- 
TepHO  paa  pa3Hbix  nopop  TyroBoro  meanonpapa  (Kaxypn,  3anTa  9). 

M3MeHemia  b  copepaîamiH  noanoppemioro  aHTiireHa  Hanöoaee  oTueTaiiBo  blihb- 
aaiOTca  b  npopecce  HHKySapnn  anp.  Ilpn  3tom  KoanuecTBo  noaiisppoB  yBeaiiaii- 
BaeTca,  o6pa3ya  MaKCHMyM  Ha  5-e  nan  7-e  cyTKH.  B  paHHHe  cpoan  xpaneHHa  anp 
(Maii,  hiohb)  MaKCHMyM  npnxopHTca  Ha  7-e  cyTKH,  a  npn  uccaepoBainiii  b  6oaee 
no3pHHe  cpoan  (Hioab,  aBrycT)  oh  CMeipaeTca  k  5-m  cyTKaM.  B  npopecce  HHKyÔapmi 
anp  BBiasaena  ooparaaa  3aBHCHM0CTB  Meaipy  copepiKarraeM  noansppoB  n  «Biiponaa- 
CTOB».  Ran  npaBHao,  HanboaBineMy  KoanaecTBy  «BHponaacTOB»  cooTBGTCTByeT  Han- 
MeHtmee  KoanaecTBO  noansppoB,  h  naoöopoT.  CooTiiomeHne  Meæpy  MeaKopiicnepc- 
HBiM  aHTHrenoM  n  «BiiponaacTaMH»  TaK/Ke  aBaaeTca  oôpaTHBiM.  OopaTiiaa  3aBiicH- 
MocTB  MeîKpy  noaiiappaMH  h  «BnponaacTaMH»  ycnanBaeTca  no  Mepe  ypaiiHemia  cpoKa 
xpaHeHHa  anp. 

ripuBopaTca  paHHBie  no  copeparnnHio  noanappoB  h  «BiiponaacTOB»  b  oSayuemiBix 
h  KOHTpoaBiiBix  aiipax  b  npopecce  HHKyôapmi.  Oôayuemie  anp  npoBopnaocB  na  bto- 
pBie  cyTKH  HHKyoapMH  caepyioipriMn  po3aMn:  50,  500,  2000  n  5000  pap.  BaipamaeM 
rayooKyio  öaaropapHOCTB  coTpypmiKy  ÜHCTHTyTa  MoaeKyaapnon  Snoaornn  AH  CCCP 
C.  T.  TyaBKiicy  3a  oöayaemie  anp.  noKa3aHO,  hto  peHTrenoBCKoe  oôayaeniie  aKTiiBii- 
pyeT  pa3BHTiie  noaimppeHHoro  aHTHrena  b  aiipax  TyioBoro  meanonpapa.  3to  aKTii- 
Bnpyioipee  Baiiaiine  HaxopHTca  b  npaMon  3aBHCHMOCTH  ot  po3Bi  oSayuemia  h  3aKaio- 
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qaeTCfl  b  tom,  uto  yBejinuemie  KOJiiiuecTBa  nojinagpoB  HacTynaeT  b  öojiee  panmra 
nepiiog. 

B  KOHTpojie  Han6ojiLniee  KOjmuecTBo  nojina^poB  OTMeuaeTCH  Ha  cegbMbie  cyTKH 
HiiKyoapnn.  Ilpn  oÖJiyueHHH  hhu¡  MajitiMH  A03aMH  (50  h  5000  pa#)  MaKCHMyM  Haßjiio- 
gaeTcn  Ha  HHTBie  cyTKH,  a  npn  oÖJiyueHiiH  bbicokhmh  ,n;03aMH  (2000  h  5000  pa#)  — 
na  xpeTBH  cyTKH  HHityöapnH.  OöpaTnan  3aBHCHM0CTb  Menígy  nojiiia^paMn  h  «Biipo- 
HJiacTâMH»  nofl  fleiicTBHeM  oÔJiyneHHH  noBLimaeTCH  c  yBejiHuemieM  ,o;o3bi  n  CTaHOBHTCH 
iianoojiee  oTueTJiHBo  BLipa/KSHHoii  npii  ,n;o3e  5000  paß. 

CnegyeT  3aMeTHTt>,  uto  aKTiiBiipyiomee  BJinnime  bbicokhx  ,n;o3  peHTreHOBCKnx  jiy- 
qeii  Ha  pa3BIITHe  HOJIMSgpeHHOH  HH$CKH,HH  BHyTpil  HHI1,  npOHCXOgHT  HpH  OgHOBpe- 
MeiIHOM  OTpupaTeJILHOM  (|)H3HOJIOrHlieCKOM  BJIHHHHH  HX  Ha  opraHH3M  HaCeKOMOTO- 
XOSHHHa. 

Ph^  nccjieflOBaTejieii  TaKîKC  Haôjiiogajm  aKTiiBapHfo  BHpycnoii  HH^enpHii  y  hcko- 
Topbix  HaceKOMLix  (CiiMOHOBa,  1966;  Aruga,  Yoshitake,  1963;  KapnoB,  1963,  1964) 
npii  oÔJiyneHHH  peHTreHOBCKHMii  jiynaMH. 

Ocoôbih  HHTepec  npegcTaBJiHiOT  Namibie  no  bbihchohhio  npiipogbi  MejiKo^ncnepc- 
Horo  aHTiirena  h  «BiiponjiacTOB».  J3,ii(|)(|)epeHu,HajiBHoe  peHTpiK^yrnpoBanne,  napajuiejiL- 
Hoe  nccjiegOBaHHe  b  ajieKTpoiraoM  h  jHOMHïiecpeHTHOM  MHKpocKonax  noKa3ajio,  uto 
MejiKOflHcnepcHbin  aurareH  npegCTaBjmeT  coôoh  nojraagpbi  Majioro  pa3Mepa. 

C  HOMOIgbK)  pa3JIHHHbIX  MOTO^OB  OKpaiHHBaiIHH  (OeJIbTeH,  aitpHAimopaH/K,  HMMyH- 
naH  c^JiioopecpupyiomaH  cbiBopoTKa)  ycxaHOBJieHO,  uto  «BnponjiacTbi»  co^epîKaT  JfHK, 
a  pa3Mepbi  ïïx  npHÔJinæaiOTCH  k  pa3MepaM  Hgep  TKaiieBbix  ajieMeHTOB  BHyTpeHHero 
cogepnîHMoro  nun;.  Ho-BHgHMOMy,  oônapyjKeHHbie  iiaMH  Kpynnbie  o6pa30BaHHn  hb- 
jihiotch  MecxaMii  (J)opMnpoBaHHH  nojinagpeHHoro  aHTHrena. 

Ha  ocHOBamiH  npoBe^eHHbix  nccjieflOBaHHH  mohhio  npegnojioîKHTb,  uto  pasBiiTne 
HOHHa^pemioro  aHTHrena  npoTeKaex  b  cjiegyioipeM  nopa^ne:  «BHponjiacTbi»  —  MenKo- 
gHcnepciibiH  aiiTHreH  —  nojinagpbi.  Bosmoîkho  TaKîKe,  uto  b  hgkotopbix  cjiyuanx  Meji- 
KogiicnepcHbiii  aHTHren  MOHieT  npegCTasjiHTb  coôoh  nyuKH  BnpycHbix  uacTHn,. 


THE  STUDY  OF  INSECT  MYCOSES  AS  A  BASIS  FOR  THE  DEVELOPMENT 
OF  BIOLOGICAL  CONTROL  OF  AGRICULTURAL  PESTS 

A.  A.  Evlakhova—  A.  A.  EßjiaxoBa 
(All-Union  Institute  of  Plant  Protection,  Leningrad,  USSR) 

The  basic  problems  to  be  now  investigated  are:  1)  improving  the  selection  met¬ 
hods  of  active  strains  as  a  basis  for  producing  effective  preparations;  2)  development 
of  simplified  and  highly  effective  methods  for  mass  cultivation  of  fungal  pathogens 
which  at  the  same  time  will  make  to  satisfy  the  agricultural  demands;  3)  their 
testing  for  biological  control  of  economically  important  pests. 

Natural  strains  of  fungi  isolated  from  dead  insects  are  not  always  important 
for  practical  application  in  biological  insect  pests  control.  Important  peculiarities 
are  following:  high  virulence,  growth’s  energy  and  good  sporulation,  and  lability 
toward  the  sourses  of  nutrition  and  conditions  of  incubation  as  well. 

The  useful  properties  may  be  improved  by  the  method  of  experimental  mutage¬ 
nesis.  We  apply  both  physical  and  chemical  factors. 

As  a  result  of  the  method  application  we  received  the  new  forms  of  Beauveria 
bassiana ,  which  differ  from  parental  strain  by  high  virulence,  endurance  to  the 
extreme  temperatures  and  high  growth  energy.  They  were  tested  under  laboratory 
conditions  against  Eurygaster  integriceps  Put.,  Carpocapsa  pomonella  L.  and  Epi- 
lachna  vigintioctomaculata  Motsch.  showing  the  ability  of  the  strains  to  kill  test 
insects  within  a  shorter  period. 

Besides,  the  new  forms  differ  in  higher  enzymatic  and  toxic  activity.  They  in¬ 
duce  the  higher  percentage  of  insect  mortality  with  typical  symptoms. 

As  our  experiments  showed,  electrical  activity  of  the  nervous  chain  in  thorax 
of  paralized  locust  ( Locusta  migratoria  manilensis  Say)  significantly  decreased 
under  the  infection  of  Beauveria  bassiana  and  Aspergillus  flavus.  Experimental 
strains  induce  break  in  the  moulting  process  and  teratogenesis  (up  to  40%)  and 
increase  the  oxygen  consumption  as  well. 

Investigations  of  virulent  strains  selection  continue  in  the  direction  of  possessing 
valuable  properties  by  means  repeated  application. 

The  selected  strains  are  used  for  preparation  of  technical  products. 

In  comparison  with  bacterial  microorganisms,  fungous  pathogens  are  still  in¬ 
sufficiently  used  in  the  biological  control  of  insect  pests.  This  is  a  result  of  lack 
of  simple  and  available  methods  for  their  mass  cultivation.  At  the  end  of  the  Iasi 
century  Metschnikoff  and  Krassilstchik  in  their  classical  works  on  the  mass  cut 
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tivating  of  fungi  showed  the  possibility  use  of  microbial  control  in  large  scale. 
Since  then  practically  no  methods  have  been  worked  out. 

The  most  significant  investigations  on  this  subject  were  carried  out  on  submer¬ 
ged  cultivation  of  B.  bassiana  (Samsiñaková,  1961,  1964,  1966),  Metarrhizium  ani- 
sopliae  (Metsch.)  Sor.  (Adamek,  1965)  and  on  combined  submerged-surface  method 
of  cultivation  of  these  species  in  Ukraine  (Telenga,  1958;  Zachartshenko  et  al.,  1963; 
Zachartschenko,  1967). 

Recently  the  new  siplified  method  of  mass  cultivation  of  B.  bassiana  has  been 
developed  without  heat  treatment  of  medium.  The  cheap  and  available  material  was 
used,  which  allowed  to  produce  unlimited  quantity  of  biopreparation  (Evlakhova 
et  ah,  1968). 

At  first  the  method  consisted  in  adding  the  0.01%  of  antibiotics  (streptomycin, 
dihydrostretomycin,  biomycin)  to  the  liquid  vegetative  media  instead  of  autoclaving. 
Further  investigations  showed  that  fast  growth  after  massive  spore  inoculation  of 
B.  bassiana  provides  autosterilization  of  the  media  with  their  own  antibiotic  sub¬ 
stances.  Antibiotic  properties  of  Beauveria  sp.  sp.  were  known  from  the  reports  of 
Kodaira  (1961)  and  Vining  et  al.  (1962). 

The  culture  fluid  with  toxic  metabolites  can  be  utilized  for  insect  infection  as 
well  as  the  fungus  itself. 

Many  years  of  investigations  showed  that  some  conditions  must  be  maintained 
for  effective  use  of  the  fungal  preparations. 

As  to  Eurygaster  integriceps  these  conditions  involve  its  suppressed  physiological 
state,  high  population  density,  favourable  environment  conditions  and  high  virulence 
of  the  pathogens.  These  conditions  secure,  in  particular,  the  origin  of  natural 
epizootics  caused  by  muscardine  (Zhukovski,  1946;  Evlakhova,  1958;  Suzdal’skaja, 
1958).  Such  conditions  are  created  in  freshly  mowed  stripes  of  wheat  during  the 
harvesting. 

The  field  control  experiments  with  E.  integriceps  under  the  stripes  using  bio¬ 
preparation  based  on  the  experimental  strains  of  B.  bassiana  were  carried  out  in 
1965 — 1967  in  collective  farms  of  the  Krasnodar  territory.  Weather  conditions  were 
favourable  to  the  infection  (26 — 30° C,  R.  H.  70 — 90%). 

Carbamate  (0.015%)  and  dipterex  (0.07%)  were  added  to  the  fungous  suspension 
in  some  variants.  Size  of  each  plot  was  more  than  1  hektar.  Calculations  of  mor¬ 
tality  were  done  in  cages.  The  results  of  the  field  experiments  are  shown  in  the 
table. 


Eurygaster  integriceps  mortality  (field  experiments,  1967) 


Variants 

Number 
of  insects 

\ 

Mortality  rate,  % 

With 
Beauveria 
bassiana,  % 

in  the  first 
month 

in  the  second 
month 

Check . 

222 

14.4 

21.0 

8.0 

Beauverin . 

119 

43.7 

63.0 

48.0 

Beauverin-j-dipterex  (0.07%)  .  .  . 

465 

57.4 

84.0 

81.3 

Dipterex  (0.07%) . 

123 

16.2 

38.2 

14.8 

Suitability  of  the  method  consists  in  the  following:  the  infected  E.  integriceps 
migrate  to  the  places  of  hibernation,  perish  there  and  serve  as  a  source  of  infection 
for  the  other  ones.  Thus  the  permanent  foci  of  infection  are  formed  in  places  inac¬ 
cessible  to  the  treatment.  Experimental  transportation  of  the  infected  bugs  from 
the  field  experiment  to  forest  showed  that  they  perished,  most  of  them  being 
covered  by  fungus  B.  bassiana. 

As  a  result  of  three  year  experiments  the  possibility  of  the  fungus  mass  pro¬ 
duction  on  large  scale  was  shown. 

A  high  parasitic  activity  of  experimental  strains  of  B.  bassiana  was  esta¬ 
blished  too. 
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VIABILITY  OF  AVIAN  AND  MURINE  TUMOUR  VIRUSES  IN  INSECTS 


R.  G.  Fischer 

(Department  of  Microbiology,  University  of  North  Dakota,  U.  S.  A.) 

Experiments  were  conducted  to  determine  the  length  of  viability  of  murine 
and  avian  tumour  viruses  in  Rhodnius  prolixus  Stai  and  Triatoma  infestans  (Klug), 
following  blood  meals  by  these  insects  on  mice  infected  with  Rauscher  and  Friend 
leukemia  viruses,  murine  sarcoma  virus  (Moloney)  and  chickens  infected  with  avian 
reticuloendotheliosis  virus  (Twiehaus  strain). 

To  determine  periods  of  viremia  when  insects  could  extract  virus  from  infected 
animals,  Triatoma  infestans  and  Rhodnius  prolixus  were  allowed  to  feed  on  animals 
infected  with  the  above  viruses  and  then  the  insects  were  homogenized  and  tested 
for  the  presence  of  virus  by  injecting  the  insect  homogenata  into  normal  animals. 
This  procedure  was  repeated  over  a  period  of  15  to  20  days  using  simultaneously 
infected  donors,  and  the  viremic  period  determined  for  each  virus  in  the  infected 
hosts.  The  results  indicate  viremia  exists  in  Rauscher  infected  mice  from  the  first 
day  following  inoculation  of  virus,  until  death  of  the  animal;  for  Friend  virus,  the 
third  day  until  the  death  of  the  animal,  and  for  murine  sarcoma,  the  viremic  period 
exists  from  the  third  day  until  death  of  the  animal.  The  viremic  period  in  chickens 
inoculated  with  avian  reticuloendotheliosis  (Twiehaus)  exists  from  the  fourth  day 
until  the  death  of  the  animal. 

To  determine  the  length  of  time  the  above  viruses  would  remain  viable  in  insects 
fed  a  single  blood  meal  on  infested  hosts,  experiments  were  conducted  as  follows. 
The  viability  of  Rauscher  virus  in  Triatoma  infestans  was  determined  by  allowing 
approximately  24  mixed  adult  Triatoma  infestans  to  feed  to  completion  on  Rauscher 
infected  mice.  The  insects  were  then  held  for  varying  lengths  of  time  and  assayed 
for  Rauscher  virus  by  injecting  0.10  ml  of  a  50%  Triatoma  extract  intraperitonealiy 
into  normal  5 — 10  day  old  BALB/c  mice.  Viability  of  Rauscher  virus  was  established 
in  Triatoma  infestans  for  a  period  of  26  days.  Similar  experiments  with  Rhodnius  pro¬ 
lixus  have  shown  viability  for  21  days  following  a  single  blood  meal  on  an  infected 
mouse. 

The  length  of  time  Friend  virus  remains  viable  in  Triatoma  infestans  following 
a  single  blood  meal  has  been  shown  to  be  least  23  days  in  this  insect  and  21  days  in 
Rhodnius  prolixus. 

Murine  sarcoma  virus  (Moloney)  remains  viable  in  Rhodnius  prolixus  for  6  days 
and  in  Triatoma  infestans  for  5  days  following  a  single  flood  meal  on  an  infected 
animal. 

Similar  experiments  conducted  with  avian  reticuloendotheliosis  virus  (Twiehaus) 
have  shown  a  viability  of  12  days  in  Rhodnius  prolixus  and  3  days  in  Triatoma  infes¬ 
tans  following  a  single  blood  meal  on  infected  White  Rock  chicks. 


SYNTHESIS  OF  VIRAL  PROTEINS  DURING  NUCLEOPOLYHEDROSIS 

OF  M A  ME  ST  R  A  B  RAS  SIC  A  E 

L.  P.  S.  Van  der  Geest,  H.  J.  M.  Wassink 

(Laboratory  of  Applied  Entomology,  University  of  Amsterdam,  Netherlands) 

Earlier  reports  on  the  physiopathology  of  nucleopolyhedrosis  in  lepidopterous 
larvae  showed  results,  which  indicated  a  decrease  of  most  essential  amino  acids  and 
total  proteins  of  the  haemolymph  after  infection  (van  der  Geest,  1966).  It  was  assu¬ 
med  that  these  compounds  were  being  used  for  the  synthesis  of  the  virus  specific 
proteins.  An  increase  of  transaminase  activity  and  of  haemolymph  keto  acids  was  also 
found,  which  could  be  explained  by  an  enhanced  protein  metabolism.  The  aim  of  the 
present  work  was  to  study  the  haemolymph  proteins  more  closely.  Fat  body  proteins 
were  also  investigated  in  order  to  determine  the  rate  of  synthesis  of  the  virus  spe¬ 
cific  proteins. 

For  doing  this,  haemolymph  and  fat  body  proteins  were  fractionated  by  use  of 
polyacrylamide  gel  electrophoresis.  The  concentration  of  the  polyacrylamide  in  the 
gels  was  7.5%.  The  electrophoresis  was  performed  in  a  tris  borate  buffer  at  pH  9.6. 
After  the  electrophoresis  was  completed  protein  fractions  were  visualised  by  staning 
with  0.04%  Coomassie  Brilliant  Blue  R  250  in  12.5  %  trichloroacetic  acid.  Only  5  ml 
of  haemolymph  were  needed  per  column  for  obtaining  acceptable  electrophoregrams. 
Haemocytes  were  precipitate  prior  the  electrophoresis  by  using  a  micro  haematocrit 
centrifuge.  When  fat  body  proteins  were  investigated,  homogenates  of  fat  body  tissue 
were  prepared  in  buffer  pH  9.6.  Fat  body  of  individual  larvae  could  be  used,  due 
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to  the  sensitivity  of  the  method.  All  experimental  animals  were  last  instar  larvae 
of  Mamestra  brassicae.  They  were  reared  on  Vicia  jaba  at  20°  G.  To  a  part  of  these, 
a  heavy  dose  of  polyhedra  was  fed,  which  was  spotted  on  broad  bean  leaf  punches, 

The  experimental  results  were  the  following:  healthy  larvae  show  a  sharp  incre¬ 
ase  during  the  development  in  two  proteins  with  low  electrophoretic  mobility.  The 
other  proteins  (in  total  about  24)  do  not  alter  very  much  in  concentration.  After  in¬ 
fection,  a  sharp  decrease  was  found  for  the  two  proteins  mentioned  above.  Staining 
with  Schiffs  reagent  and  with  lipid  crimson  revealed  that  these  proteins  are  glyco- 
and  lipo -proteins.  At  the  time  of  death,  these  proteins  have  almost  completely  disap¬ 
peared.  The  other  proteins  also  decrease  in  concentration,  but  at  a  much  lower  rate. 
The  fractions  with  the  highest  electrophoretic  mobility  remains  at  about  the  same  le¬ 
vel. 

In  order  to  see  if  new  virus  specific  proteins  could  be  found  in  the  fat  body, 
it  was  necessary  to  know  the  electrophoretic  properties  of  the  polyhedron  and  virus 
proteins.  Polyhedra  were  therefore  treated  with  weak  alkali  and  the  mixture  was  first 
centrifuged  at  low  speed  and  subsequently  at  40,000  g  for  one  hour.  Samples  of  the 
supernatant  (polyhedron  protein)  and  resuspended  pellet  (virus)  were  applied  to  the 
column.  We  found  that  the  virus  protein  moved  very  fast  (approximately  as  fast  as 
the  fastest  haemolymph  fraction).  The  electrophoretic  mobility  of  the  polyhedron  pro¬ 
tein  was  about  Vs  of  this.  In  the  fat  body  of  normal  larvae,  27  different  protein  frac¬ 
tions  could  be  detected.  In  diseased  larvae,  an  increase  occurred  in  a  protein  fraction 
at  the  place  where  the  polyhedron  protein  could  be  expected.  More  detailed  work  ho¬ 
wever  is  necessary  and  planned  for  the  future. 


BHAOBAH  CnEIJMcPHMHOCTb  PAA^TKIIOrO  BHPYCA  AOJirOHOJKKH 

S.  M.  Gershenson  —  C.  M.  repmeH30H 
(Hhctuti/t  Munpoóuojiozuu  u  eupycojiozuu  AH  YCCP,  Kuee,  CCCP) 

JlHTepaTypHtie  gaHHBie  o  Kpyre  xo3aeB,  3apaaiaeMBix  Tan  na3BiBaeMBiMii  pagyai- 
HBIMH  BHpycaMii  HaceKOMBix,  noKa3LiBaioT,  uto  3TH  BHpycbi  oÖJiagaiOT  ropa3go  MeHBinen 
H36npaTejibHOCTi>K),  ueM  jiyurne  H3yueHHBie  Bnpycbi  agepHoro  nojiH3gpo3a  n  rpaHyjie3a, 
h  MoryT  3apaaiaTB  HacenoMBix,  npHHagJieaiaignx  gaum  k  pa3HbiM  OTpagaM.  3to  ntrre- 
pecHO  Kan  b  TeopeTHuecKOM  OTHomennn,  Tan  n  b  CMBicjie  nepcneKTUBti  ncnojiB30BaHHa 
pagyamBix  BnpycoB  gaa  bopLÖLi  c  HaceKOMBiMH-BpegHTejiaMn.  06  Hm^eKgnoiiHOCTH  bh- 
pycoB  g.na  gpyrnx  thhob  h  KJiaccoB  ìkhbothbix  cBegennn  go  cnx  nop  nouTH  He  6bijio. 

ABTopoM  ÖBUia  imyueHa  bo3Mo>khoctb  HcnyccTBeHHoro  3apaateHHa  pagyamBiM  bii- 
pyCOM  gOJirOHOJKKEE  (PBA)  41  BHga  aiHBOTHBIX,  aaHHMaroigHX  pa3HOe  nOJIOHieHHe  B  CH- 
CTeaie.  Bnpyc  pa3MHoaiaJica  b  jinunHKax  Galleria  mellonella,,  H3  KOTopBix  BBigejiaaca 
roMoreHH3an;HeH  n  gn^^epeHgnajiBHBiM  u,eHTpn(f)yrHpOBaHHeM.  A-11*1  3apa?KeHHa  ncnojiB- 
30BajiacB  rycTaa  B3BecB  Bnpyca,  objiagaioigero  bbicokoh  inHjjeKgHOHHOCTBio  gjia  G.  mel¬ 
lonella.  3apaJKemie  OTHOCHTejiBHo  KpynHBix  opraiiH3MOB  npon3BognaocB  HH'BeKgnaMn 
B3BecH  Bnpyca  b  KOJinuecTBe  ot  0.02  go  0.1  mji  b  3aBHCHM0CTH  ot  pa3Mepa  aiHBOTiioro. 
Bojiee  MenKiie  opraHH3MBi  3apaaîajin  cMauiiBanneM  B3BecBio  Bnpyca  noegaeMoro  hmh 
KopMa  HJin  CKapMJiHBaHneM  hm  nycouKOB  3apaaieHHBix  jihuhhok  G.  mellonella ,  a  Meji- 
Kne  BogHBie  opraHH3MBi  3apaaiajin  gobaBJieHneM  B3Becn  Bnpyca  b  HeoojiBinon  o6u>eM 
BOgBi,  rge  nx  BBipaigHBajin  3aTeM  1—3  cyTOK.  CygBÖa  Bcex  nogonBiTHBix  opraHH3MOB 
npocJieîKnBajiacB  b  TeueHne  He  MeHee  20  gHen  n  HepegKo  go  gsyx  MecageB  nocjie  3apa- 
jKemia,  nocjie  aero  bbihíhbhihx  yönBajin  n  uccjiegOBajin  nx  TKami  onpacKon  no  OejiB- 
reHy  Ha  Hajinune  CKonjieHnn  Bnpyca.  Bo  MHornx  cjiyuaax,  npoMe  Toro,  HBiTajincb  06- 
napyaiHTB  Bnpyc  geHipn^ympoBaHneM  roMorenaTa  TKaHeh.  Tan  aie  nccjiegoBajin  ani- 
BOTHBix,  nornömnx  b  TeueHne  onBiTa.  OnBiTBi  BejincB  npn  KOMHaTHon  TeMnepaType 
(20 — 25°).  Pe3yjiBTaTBi  ohbitob  npnBOgaTca  nnaie. 

PBA  HH^eiignoneH  gun  HeKOTopBix  BngoB  HaceKOMBix,  npnnagjieaiaigHx  k  pa3HBiM 
OTpagaM,  uto  nogTBepacgaeT  H3BecTHBie  paHee  gaimBie,  ho,  no-BHgHMOMy,  He  HH(f)eK- 
gnoneii  gjia  ocTajiBHBix  ncnBiTaHHBix  BngoB  6ecno3BOHOUHBix  n  ho3bohouhbix  îkhbot- 
HBIX.  A^tf  Tex  H3  HHX,  KOTOpBIM  BHpyC  BBOgHJICa  HH'BeKgHeH,  HOCJiegHHH  BBIBOg  npeg- 
CTaBJiaeTca  goKa3aHHBiM. 

Abtop  BBipaaiaeT  cboio  ÔJiarogapnocTB  g-py  K.  M.  CMHTy,  Jiio6e3Ho  npegocTaBHB- 
meMy  PBA,  a  Tanaie  H.  A.  KHH3eBon  n  H.  IIonoBOH,  npnHaBmnM  yuacTne  b  npoBe- 

geHHH  OHBITOB. 


5  Tpyau  XIII  M9K 
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Pe3yJlbTCLT  bl  0  U  bl  T  O  6 


IJpocTeniiiHe 

Amoeba  proteus 
Colpidium  colpoda 
Paramecium  caudatum 
Loxodes  rostrum 
Stylonychia  mytilus 

KnineHHonojiocTHBie 
Hydra  fusca 

KoJiOBpaTKH 

Hydatina  senta 
Asplanchna  sp. 

Kpyrjitie  nepBH 

HeiiAeHTH^iipHpoBaimaH  noHBemmH  ne- 
MaTo^a 

MajioipeTHHKOBBie  nepBH 

Stylaria  lacustris 
Tubifex  tubifex 
Lumbricus  terrestris  * 

ÜHflBKH 

Hirudo  medicinalis  * 

MnrKOTejiBie 

Anodonta  sp.* 

Lymnaea  stagnalis  * 

Helix  pomatia  * 


no  3apaxceHUK>  p  a  3  h  bi  x  m  u  e  o  t  h  u  x  P  B  ¡f 
H  a  b  o  c  ri  p  h  n  m  h  h  b  bi: 

PaKooopa3HBie 

Daphnia  magna 
Cyclops  sp. 


HaccKOMBie 

Campodea  plusiochaeta 
Ephemera  vulgata  * 

Blatta  orientalis  * 

T ettigonia  viridissima  * 
Aphis  fabae 
Antheraea  pernyi 
Drosophila  melanogaster 
Aedes  aegypti 
Anopheles  maculipennis 
Leptinotarsa  decemlineata  * 
Anisoplia  austriaca  * 

Pbiöbi 

Carpinus  carpio  * 

3eMHOBOflHBie 

Rana  temporaria  * 

Bambina  bombina  * 

UpecMBiKaioipiiecH 
Lacerta  agilis  * 

MjieKonHTaiomue 
Mus  musculus  * 


HaceKOMBie 

Porthetria  dispar  * 
Bombyx  mori  * 
Galleria  mellonella  * 


BocnpHHM'iiBBi: 


Barathra  brassicae  * 
Vanessa  io  * 

Melolontha  hyppocastani  * 
T enebrio  molitor  * 


n  p  h  m  e  h  a  h  h  e.  3Be3,noHKOH  OTMe^ieHH  Bilobi,  KOTopbie  3apan-cajiH  HH^eKiiiieii. 


ABTOPAAHOrPAOHHECKOE  HCCJIEAOBAHHE  IIPOHHKHOBEHHH  BHPYCA 
BAEPHOrO  nOJIII3AP03A  B  TKAHH  TYTOBOPO  HIEJIKOÍIPHAA 

L.  E.  Gladyscheva,  O.  N.  M  a  m  e  d  n  i  a  z  0  v  —  JI.  E.  r  ji  a  r  bi  hi  e  b  a, 

O.  H.  M  a  m  e  3  h  h  h  3  0  b 

(ilncTUTyr  30ojiozuu  u  napa3urojiozuu  AH  TijpkmCCP,  Aiuxaóad,  CCCP) 

npHMeHeHHe  pa,H,HOaKTHBHBIX  H30T0II0B  B  BHpyCOJIOrHH  OTKpBIBaeT  mnpOKne  B03- 
MO/KHOCTH  B  OÖJiaCTII  H3yHGHHH  CTpyKTypBI  BIIpyCOB  H  IIOCJie^OBaTeJIBHBIX  3TanOB  B3ail- 
MO^eHCTBIIH  ÏÏX  C  KJieTKaMH. 

C  pejIBIO  HCCJieflOBaHHH  /JHHaMHKH  BKJHOHG'HHH  BHpyca  H^epHOrO  n0JIH3flp03a 
b  TKami  TyTOBoro  mejiKonpn^a  naMii  öbijih  nojiyiieHBi  Menenime  pa^noaKTHBHBiM  $oc- 
$opoM  (P32)  nojina^pBi.  OflHOBpeMennoe  BBe^eHne  P32  (35  jiC  Ha  o/jHy  ryceHiipy)  11  bii- 
pyca  H,n;epHoro  nojmaflposa  b  oprami3M  TyTOBoro  mejiKonpiißa  c  nocjie^yioiipiM  ^By- 
KpaTHBiM  (iiepe3  18  h  36  nacoB)  BBe^emieM  P32  npHBo^ajio  k  o6pa30BaHiiio  mghghbix 
iiojma^poB,  o6jiaa;aK)Hi,Hx  bbicokoìì  paftiio-  11  òiiojioriraecKOH  aKTiiBHOCTBio  6500  hmit./miiii. 
Ha  1  Mr  nojiiia^poB) .  MHoroKpaTHOo  peHTpH^yrnpoBamie  nojraa^poB  b  1  M  $oc- 
$aTHOM  6y(|)epG  (pH  7)  ocBoôoîKAajio  nx  ot  necBH3aHHoro  ii30Tona. 
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II3BCCTH0,  ATO  paflHOaKTHBHMH  (^OClJjOp,  BBe^eilHLIH  B  OHOAOTH  AeCKyiO  CHCTCMy, 
tag  HAßT  cHHTe3  cocTaBiibix  nacTeii  Bnpyca,  bkthbho  BKAiOAaeTcn  b  pHÖOHyKJienHOByw 
KHCJiOTy  (PHK),  Ae30KCHpn6oHyKJieiTHOByio  KHCAOTy  (AHK)  h  $oc(f)OAHnHABi. 

C  pcjibio  ycTarioBjienHH  cTenenn  BKAiOAeHHH  P32  b  ¿JHK  (^paKpmo  nonnaApoB  mbi 
npoBejiH  xiiMimecKoo  $paKH,HOHHpoBainie  hx  no  MOAn^npupoBaiiHOMy  MeTOAy  IIImhata 
n  TaHxay3epa.  OÔHapy/KGHO,  ato  ocHOBHan  AacTB  P32  BKJiionajiacb  b  /JHK  $paKLi,Hio 
nojiH3ApoB  (55.1%  no  OTHomemno  k  oôipeMy  $oc$opy) ,  b  to  BpeMn  nan  yAeABiian  uk- 
TiiBiiocTb  KHCJiOTopacTBopiiMon  (fjpaKpiin  (|)oc(|)opa  cocTaBJiHJia  17.5%,  a  $oc$ojiimnA- 
non  — 13.1%. 

MeneHbie  n  oAHmeHHBie  noAiisApBi  bboahah  rycennpaM  5-ro  B03pacTa  per  os  n 
nepe3  30  mhh.,  1,  2,  3,  4,  9,  24,  48  nac.  H3BJieKajin  opraHbi,  TipaTGABHo  npoMBiBanii 
1  M  $oc(|)aTHbiM  6y(|)epoM  n  cJniKciipoBanM  b  cMecn  KapHya.  ßnn  nojiyneHnn  aBTorpa- 
(Jjob  6biJi  iicnojii>30BaH  mctoa,  onncaHHLin  .11.  H.  JKhiikhhbim  a^h  oöpaöoTKH  racTono- 
ninecKHx  cpe30B.  IIpn  3Kcno3nn,Hn  npenapaTOB  b  TeneHne  16  Aneii  öbijih  nojiynenbi 
CAeAOBbie  paAHoaBTorpa(|)bi.  Yjne  nepe3  30  mhh.  nocjie  3apaJKeiiHn  mohîho  o6iiapy>KiiTB 
HecKOAbKO  MeTOK  naA  oôJiacTbK)  KAeTOK  KHmenHHKa,  a  Tamne  b  MennuieTOAiioM  npo- 
CTpaHCTBe.  KoAHnecTBo  MeTOK  b  MejKKAeTOAHOM  npocTpaHCTBe  yBeAHAHBaeTca  no  MGpe 
yBeAHneHHH  cpona  3apa>KeHHn.  Bo  Bcex  nccAeAOBaHHbix  npenapaTax  mbi  He  oônapyîKHnii 
MeTKH  b  OKOAOHAepHOH  oÖAacTH  KAeTOK  KiimeAiiHKa.  Hanin  Aannbie  no3BOAHiOT  npeA~ 
riOAOHAITB,  ATO  OCBOÖOAHBIHIieCH  H3  nOAH3ApOB  BIipyCHBie  AaCTHII,BI  H3  nOAOCTH  KHHieA- 
HiiKa  nponiiKaioT  no  MenŒAeTOHHOMy  npocTpaHCTBy. 

KAeTKii  AiiipoBoro  TeAa  n  kagtkii  oSoAonen  'rpaxeii,  no-BiiAHMOMy,  nopaæaioTcn 
BiipycoM  HAepnoro  no.nii3Apo3a  b  nepByio  onepeAt.  B  HApax  KAeTOK  nmpoBoro  TeAa 
paAHoaKTHBHbie  3epHa  oSnapynoiBaioTcn  nepes  4—9  nac.  nocAe  sapaníenun,  b  to 
BpeMn  nan  b  KAeTKax  reMOAHM(|)bi  MeTKa  noHBAneTCH  k  24  Aac* 


BOCHPHHMHHBOCTb  CARPOCAPSA  POMONELLA  L.  K  PA3HBIM  IHTAMMAM 
TPMBA  BE  AVVERI  A  BASSI  AN  A  (BALS.)  VUILL.  B  CBH3H  C  HX  CBOHCTBOM 

0BPA30BBIBATB  KPMCTAJIJIbl 

V.  M.  Goral  — B.  M.  ropa  ab 

(ynpauHCKuü  HaijHHO-uccAedoecLTejibCKuü  uhctutijt  3aiquTbi  pacrenuü,  Kuee,  CCCP) 

B  HacTonmee  BpeMn  ompBiAacB  nepcneKTiiBa  ncnoABBOBaunn  aiiTOMonaToreiiHoro 
rpn5a  Beauveria  bassiana  b  öopBÖe  c  BpeAHBiMH  HaceKOMBiMii  (Teneura,  1967;  Te- 
AeHra,  Cirnypa,  Cmgthhk,  1967).  B  cbh3h  c  sthm  HaMii  pa3pa6oTaHa  KOMÒiiimpoBaniian 
TexnoAornn  MaccoBoro  noAyAemin  3Toro  naToreHa  (TeAema,  TopaAB,  1966). 

Phaom  HCCAeAOBaTeAen  ycTanoBAeHO,  ato  3(fx|)eKTHBH0CTB  mhkpoôhbix  npenapa- 
TOB  3aBHCHT  or  BocnpHHMHHBOcTii  HaceKOMBix  k  TOMy  hah  HHOMy  naToreHy  C  OAHOH 
CTopoHBi,  h  OT  aKTHBHOCTH  HcnoAB3yeMoro  nrraMMa  —  c  APyroH.  OTCiOAa  BnoAire  one- 
BHAHa  HeoÖXOAHMOCTB  He  TOABKO  H3BICKAHHH  BBICOKOBHpyneiTTHBIX  HITAMMOB  rpHOa 
B.  bassiana ,  ho  h  coxpaHennn  hcxoahoh  BiipyneiiTHOCTH  KyABTypBi  rpnôa  b  npopecce 
ero  iipoH3BOACTBa.  OAHano  b  HacTOHipee  BpeMn  He  cymecTByeT  neTKiix  KpiiTepneB 
onpeAeAeimn  b  np  y  a  e  hth  o  ct  ii  rpnôa,  KpoMe  nenocpeACTBeHHBix  HOKa3aTeAeii  cMepT- 
HOCTH  HaceKOMBIX. 

npn  H3ynenHH  npopecca  cnopoo6pa30BaiiHn  rpnöa  B.  bassiana  naMii  oöiiapynieiio, 
ato  b  cyxoH  cnopoBOH  nneHKe,  Kan  npaBHAO,  npHcyrcTByioT  KpncTanniiAecKiie  oôpaao- 
BaHHH,  HMeroipne  <|)opMy  HenpaBiiABiioro  OKTasApa.  KoAnnecTBo  kphctbaaob  b  pa3HBix 
napTHnx  BapBHpoBaAO,  ato  nocAynamo  ochoboh  ajih  BBincHeirim  B3aiiM00Bn3H  Men^Ay 
BHpyAeHTHOCTBK)  TpHÔa  H  ero  CHOCOÔHOCTBK)  o6pa30BBIBaTB  KpiICTBAABI. 

Jl^An  onuTa  6biah  b3htbi  pa3HBie  HiTaMMBi  rpnôa,  OTAHAaioipnecn  APyr  ot  Apyra  no 
KpHCTaAAOo6pa3yiom;eH  chocoöhocth.  TaK,  npn  MaccoBOM  BBipamiiBaniiH  hitamm  JVs  110 
o6pa30BbiBaA  iiaHÖOABHiee  koahagctbo  kphctbaaob  (2.93  mapa  kphctaaaob  b  1  r  cyxoro 
cnopoBoro  MaTepnaAa),  MeHBuie  KpucTaAAOB  o6pa30BbiBaA  uiTaMM  «Ns  128  (0.98  MApA/r) 
h  em;e  MeHBme  —  HiTaMM  JVs  4  (0.14  MApA/r).  npn  MaccoBOM  npoH3BOACTBe  npenapaTa 

KOAHAeCTBO  KpHCTaAAOB  B  HpOAeAaX  OAHOrO  HITaMMa  TaK>Ke  KOAeSaAOCB,  ATO  3aBHCeAO 
ot  HeKOTopbix  pa3AHAHH  b  ycAOBiinx  KyABTHBiipoBaHiin  rpnôa. 

BiipyAeHTHOCTb  pa3HBix  HiTaMMOB  rpnôa  B.  bassiana  b  3aBHCHMOCTH  ot  hx  Kpn- 
CTaAAOo6pa3yioiH;eH  cnocoönocTH  onpeAennAacb  Ha  ryceHHpax  h6aohhoh  haoaobkopkh 
(i Carpocapsa  pomonella)  V  B03pacTa.  HaceKOMBix  3apa>KanH  nmoAepMaABHO  CTporo  a°- 
3iipoBaHHBiM  KOAHAecTBOM  cnop  (100  TBic.  na  1  ryceHHpy). 

YcTaHOBAeno,  ato  HaHÔOABmeii  BiipyneHTHOCTBio  oÔAaAaA  inTaMM  JV»  4,  3aTeM 
inTaMM  JVs  128,  h  HaHMeHBHieH  —  JV2  110.  PnöeAB  HaceKOMBix  na  15-ii  aûhb  cocTaBHAa 
cooTBeTCTBeHiio  97%,  92%,  77%.  MaTeMaTiinecKan  oöpaöoTKa  ohbithbix  AamiBix  no- 
3BOAHAa  ycTanoBHTB  TecHyio  HeraTHBHyio  KoppeAnpuio  MeîKAy  koahagctbom  KpucTaA- 
AOB  b  cnopoBOH  nAGHKe  h  BHpyAeHTHOCTBK)  HiTaMMOB  rpnôa  B.  bassiana  (k03$$H- 
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u,neHT  KoppejiHipiiï  0.76).  3ia  3aKonoMepHOCTB  pacnpocTpanneTcn  n  Ha  pa3Htie  npo- 
n3B0^CTBeHHBie  napTHH  rpiiöa  ognoro  h  Toro  nm  HiTaMMa. 

TaKHM  o6pa30M,  noKa3aHa  Heo^HHaKOBan  BocnpiinMunBocTB  ryceHnn;  höjiohhoh 
iuiOACHKopKH  K  pa3HbiM  iHTaMMaM  rpn6a  B.  bassiana,  hto  oôycjiOBJieHO  pa3Hoik  nx 
BnpyjieHTHOCTLK).  riocKOJiLKy  BiipyjieiiTHOCTB  KajK^oro  HiTaMMa  TecHo  CBH3aHa  c  ero 
CnOCOOHOCTBK)  o6pa30BBIBaTb  KpHCTaJIJIBI,  OTKpBIBaeTCH  B03M0/KH0CTB  HCn0JIB30BaHIIH 
3Toro  noKa3aTejiH  ^jih  xapaKTepncTHKn  naTorenHocTii  paanBix  niTaMMOB  h  npoii3BOfl- 
CTBeHHBix  napTiïïi  rpiiöa  B.  bassiana. 


ON  A  BACTERIOPHAGE  OF  BACILLUS  THURING1ENS1S  BERLINER 

R.  Grigorova,  C.  Valeriano v,  A.  Toshkov  —  P.  rpnropoBa, 

K.  B  a  ji  e  p  n  a  h  o  b,  A.  Tohekob 

(Institute  of  Microbiology,  Sofia,  Bulgaria) 

A  bacteriophage,  active  against  B.  thuringiensis ,  was  isolated  from  the  mud  of 
the  river  Kamchia.  Its  latent  period  is  approximately  22  min,  the  average  amount 
of  the  phage  particles  produced  in  one  infections  cycle  is  105.  The  morphology 
of  the  phage  is  rather  typical  —  it  has  a  hexagonal  head  with  diameter  about 
1200  A  and  a  tail  about  twice  as  long. 


Table  1 


The  species 
of  bacterium 

Quan¬ 
tity  of 
exami¬ 
ned 
strains 

It  be 
lysed 

Not 
be  ly¬ 
sed 

B.  thuringiensis 

13 

13 

0 

B.  anthracis  .  .  . 

50 

0 

50 

B.  cereus  .... 

4 

3 

/[  * 

B.  megatherium 

2 

0 

2 

B.  mycoides  .  .  . 

2 

0 

2 

B.  mesentericus  .  . 

3 

0 

3 

B.  subtilis  .... 

1 

0 

1 

B.  alvei . 

1 

0 

1 

Sum  total  .  .  . 

76 

16 

60 

*  The  lysogenic  strain. 


The  specificity  of  the  phage  was  tested  on  76  strains  from  8  species  of  the  genus 
Bacillus.  The  results  are  shown  in  table  1.  No  strain  of  B.  anthracis  was  susceptible 
to  our  bacteriophage,  only  B.  cereus  could  be  lysed  by  it.  This  makes  it  useful  for 
phage-typing  of  B.  anthracis. 

All  of  our  13  strains  of  B.  thuringiensis  were  susceptible  to  the  phage  to  a  dif¬ 
ferent  extent.  This  is  shown  in  table  2.  There  is  rather  good,  but  not  absolute  corre¬ 
lation  between  susceptibility  to  the  bacteriophage  and  lecithinase  formation.  No  corre¬ 
lation  between  crystal  formation  and  susceptibility  to  the  phage  could  be  observed. 


Table  2 


Strain 

Serotype 

Susceptibility 
to  phage 

Lecithi¬ 

nase 

formation 

Crystal 

forma¬ 

tion 

Strain  origin 

E 

galleriae 

+  +  +  + 

— 

+ 

Isolated  from  entobacte 
rine 

Gall-1 

galleriae 

+  +  +  + 

— 

+ 

A.  Y.  P.  P.,  Leningrad 
Isolated  in  Bulgaria  by 
Videnova  from  L.  di- 

Ld 

Unknown 

+  +  +  + 

~ 

+ 

88 

Unknown 

+  +  +  + 

— 

— 

spar 

Isolated  by  Videnova 
from  Chloridea  mariti- 
ma,  var.  bulgarica 
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Table  2  (npodonmeHue)' 


Strain 

Serotype 

Susceptibility 
to  phage 

Lecithi- 

nase 

formation 

Crystal 

forma¬ 

tion 

Strain  origin 

B 

thuringiensis 

+  +  +  + 

+ 

Pasteur  Institute 

058-6 

thuringiensis  * 

+4 — 44- 

— 

4- 

Variant  058 

058 

thuringiensis 

+++(+) 

+ 

+ 

Czechoslovakia,  received 
from  Pasteur  Institute 

058-D 

thuringiensis  * 

++ 

+ 

+ 

Variant  058 

L 

dendrolimus 

4 — 4 

4- 

Isolated  from  L.  dispar 
in  laboratorium  of 
R.  Grigorova 

BR 

thuringiensis  * 

++ 

— 

— 

Variant  N 

N 

thuringiensis 

+ 

+ 

+ 

Isolated  from  L.  dispar 
in  nature  by  R.  Grigo¬ 
rova 

Berliner 

thuringiensis  * 

+ 

+ 

+ 

Original  Berliner,  recei¬ 
ved  from  A.  Y.  P.  P., 
Leningrad 

CW-58 

Unknown 

+ 

+ 

Isolated  from  Czechoslo¬ 
vakian  bacterial  pre¬ 
paration  1964. 

*  Serotype  not  determined,  it  is  given  the  proposed  belonging  to  this  strain. 


BJIHHHHE  AHTHEHOTHKOB  H  9MEHXHHOBBIX  ÜPEIIAPATOB  HA  OAT 

BACILLUS  THU RINGIENS IS 

R.  Grigorova,  C.  Valeriano  v,  A.  Toshkov  —  P.  rpnropoBa, 

K.  BajiepnaHOB,  A.  Toihkob 

( Hhctutijt  Munpoòuojiozuu,  Cocßua,  Bojizapun) 

IIpncyTCTBHe  6aKTepno(|)ara  HBjiaeTCfl  BecBMa  He>KejiaTejiBHBiM  npn  npoH3B03CTBe 
SaKTepnajibHBix  npenapaTOB  Ha  6a3e  Bacillus  thuringiensis,  H03T0My  mbi  penmjin  npo- 
BepHTL  fleñcTBHe  HenoTopBix  npenapaTOB  Ha  cnocoÔHOCTB  (|)ara  k  penjinKapnn.  B  nep- 
Boii  cepnn  ohbitob  mbi  H3yna.nn  flencTBne  aHTnönoTHKOB  xjiopHHTpoMHpHHa,  canaMH- 
pnna,  TeTpapnKJinHa,  crp euro mhiyhh a  n  p e  bhct omhu,hh a .  ¿Jjih  Kan^oro  aHTnônoTHKa 
CHanaJia  onpe^ejiHJiacB  MancHMajiBHan  KOHiteHTpapiiH,  npn  noiopon  KaîKgBin  h3  Hannix 
13  mTaMMOB  Bac.  thuringiensis  Mor  pacTH  HopMajiBHo.  B  gajiBHenrueM  THTp  $ara  npo- 
Bepnjicn  npn  B03gencTBHn  cepnn  KOHpeHTpapnn  gamioro  amnönoTHKa  b  TeneHne  30, 
60,  120  MHH.  n  24,  48  n  72  nac.  PaöoTajin  c  cycneH3nen  <|)ara  b  oöbihhom  öyjiBone 
c  THTpoM  2  •  IO10  (|)aroBBix  nacTHn;  b  MHJuinjinTpe  k  HHgHKaTopHOMy  nrraMMy  RTD 
b  OTHomeHHH  Toro  nte  mTaMMa  ÖBUia  IO6  nacTnp/Mji. 

OnBiTBi  c  xjiopHHTpoMnpHHOM  noKa3aJiH,  mo  3TOT  aHTHÖHOTHK  nogaBjineT  penJIH- 
Kapnio  $ara,  npnneM  TeM  cnjiBiiee,  neM  BBime  ero  KonpenTpapHn  n  ueM  ßojiBine  BpeMH 
ero  B03fl,encTBHH.  Cmi/KeHne  Tnrpa  (fiara  b  20  pa3  öbijio  gocTnrnyTo  npn  Konn;eHTpan,HH 
aHTHÖnoTHKa  1.25  y/mji.  h  B03flencTBHH  48  nac.  9Ta  KOHpeHTpaiptn  nBJineTcn  Mancn- 
MajiBHon  npn  noTopon  OaKTepnajiBHan  nyjiBTypa  Bee  eipe  pacTex  HopMajiBHo. 

CaHaMHn,HH  Tanœe  ona3BiBaeT  HHrH6npyiOHi¡ee  gencTBne  Ha  (fiar,  npnueM  6ojiee  bbi- 
pa/KeHHoe,  ueM  geHCXBne  xjiopHHTpoMHpHHa.  CaMoe  öojiBHioe  cHHîneHHe  impa  (fiara 
(b  2000  pa3)  nojiynaeTcn  npn  KOHpeHTpapnn  aHTHÖnoTHKa  2  y/mji  (Koxopan  Taunt  e 
HBjineTCH  MancHMajiBHO  ffionycTHMon  fljin  ôaKTepnajiBiion  nyjiBTypBi)  n  BOBflencTBnn 
b  TeneHne  24  nac.  B  cpaBHennn  c  KorrrpojieM  THTp  (fiara  yBejinuiiBaeTCH  b  50  pa3. 
CipenTOMHitHH  n  pe3HCTOMnn;HH  ire  0Ka3ajin  tía  pa3BHTne  (fiara  HHKaitoro  bjihhhhh. 

9th  onBiTBi  noKa3ajin,  uto  necMOTpn  Ha  irenoTopoe  CHnntenne  Tiupa  (fiara  nog 
BJIHHHHOM  XJlOpHHTpOMIIItHHa  H  CaHaMHpHHa  npn  B03flenCTBHH  HCCJie^OBaHHBIX  H3MH  aH- 
thôhothkob  HejiB3H  paccHHTBiBaTB  Ha  nojmoe  ygajiemie  (fiara.  TeTpapnKJiHH  mo>kho 
ncnoHB30BaTB  b  jiaöopaTopnn  npn  HeoöxogHMocTn  nojiyunTB  6ojiee  bbicokhh  raxp  6aK- 
Tepno^ara. 

H3  3m6hxhhobbix  flepHBaTOB  mbi  nccjiegOBajin  gencTBne  npenapaTa  TG-160  (Cno(fia, 
HexocJiOBanna) .  K  10  mji  öyjiBOHHoro  npenapaxa  c  6aKTepno(fiaroM,  pa3BegeHHBiM  go 
IO-2,  npnöaBJiHJiii  100,  200  n  400  y/mji  sMÖnxnHa.  ^eñcTBiie  npenapaTa  npoBepHJin  He- 
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MCflJieHHO  nocjie  AooaBJiemiH,  a  TaKîKe  qepe3  30  h  60  mhh.  nocjie  3toto.  Ilo  HCTeqemra 
cooTBeTCTByioipero  BpeMemi  113  BbimcyKasaHHbix  cycneimiin  h  113  cycneH3Hii  c  $aroM 
6o3  oMonxima  Aejiajmcb  flecHTHKpaTiibie  pa3Be,n,emiH  11  nponsBOAiuiocb  thtpob arnie  $ara 
no  flBycjioimoMy  MeTo^y  TpapiiH— A^aMca. 

B  3THX  onbiTax  6bijio  nona3aHO,  hto  c  noMoipbio  aMÖHXHHa  mohîho  nojiHOCTbio  ycT- 
paniiTb  HeîKejiaTejibHoe  npncyTCTBne  6aKTepno(|)ara,  ne  bjihhh  npn  btom  na  HopMajib- 
Hoe  pa3BHTiie  öaKTepnajibHOH  KyjibTypw.  Ilpn  kohtpojibhom  Tiupe  (fiara  4  •  109  (fiaroBbix 
qacTiin,  b  1  mji  nocjie  AoSaBjieHHH  100  y /ma  aMÔHXHHa  on  na^aeT  ao  4  •  IO7,  t.  e. 
b  100  pa3.  npn  KOHn;eHTpaii¡HH  200—300  y /ma  thtp  na^aoT  ao  2  •  103,  t.  e.  1  mjih  pa3, 
a  npn  KonpeHTpapnn  400  y/MJI  Hejib3a  oÔHapyjKiiTb  hh  oahoh  HeraTHBHoii  kojiohhh. 
(Par  ne  oÔHapyHiHBaeTCH  nocjie  MnoroKpaTiioro  nepeceBa  Tanoii  oSpaôoTaHHOii  aMÔn- 
xiihom  KyjibTypbi.  /fencTBiie  aMÓnxima  HBJiHeTCH  (^yiiKpnen  ne  TOJibKo  KonpeHTpapim. 
no  h  BpeMOHH.  Tan,  nanpHMep,  npn  KonpeHTpapnii  aMÖiixima  600  y /ma  ii  BpeMemi  bo3- 
nencTBim  30  mhh.  b  caMbix  hh3khx  pa3BeAeHiinx  ocTaiOTcn  eipe  efliiHHHHbie  neraTiiB- 
Hbie  KOJIOHHH.  IIp'H  AGHCTBIIH  B  TeHOHHe  OflHOrO  Haca  KOHpeHTpapHH  400  y/MJI  BHOJIHe 
AocTaToqua  fljia  nojiHoro  ycTpanemiH  (fiara. 

OôpaôoTaHHbie  3m6hxhhom  Ky.nbTypbi  Bac.  thuringiensis  HimeM  He  OTJiiiqaiOTCH  ot 
oöbiHHbix.  Ohh  o6pa3yiOT  KpncTajuibi  h  cnopbi  b  Te  >Ke  cpoKii  h  nojiHOCTbio  coxpanmoT 
CBOK)  naToremiocTb  fljm  naceKOMbix,  hto  6mjio  npoBepeHo  hbmh  Ha  ryceHHpax  Galleria 
mellonella. 

TaKHM  o5pa30M,  HcnbiTaHHbiii  naMH  aMÖiixmiOBbiii  npenapaT  0Ka3ajica  riaAeumbiM 
cpeACTBOM  b;jih  nojiHoro  ycTpaHeHiiH  H30JiiipoBaHHoro  b  Hamen  jiaôopaTopiiH  ôaKTepuo- 
(fiara  Bac.  thuringiensis. 


H3MEHRMBOCTb  BHTOMOIIATOrEHHBIX  MHKPOOPrAHH3MOB 

t 


A.  B.  Gukasian  —  A.  B.  TyKacflH 
(HncTUTyr  Aeca  u  dpeeecunu  CO  AH  CCCP,  Kpacnonpcn,  CCCP) 

y  CTaHOBJIOHO,  HTO  aHTOMOnaTOr©HHbie  MHKpOOpraHH3MbI  Ha  pa3JIHHHbIX  nHTaTeJIb- 
HblX  cpe^ax  HMCIOT  pa3JIHHHOe  CTpoeHHe  KOJIOHHH,  KJieTOK  H  KpHCTHJIJIOB.  BCTpenaiOTCH 
KOJIOHHH  C  pOBHOH  ÓJieCTHipeH  nOBepXHOCTbK),  C  pOBHblMH  KpaHMH  (S-(fîOpMbl)  H  CKJiafl- 
naTbie,  MaTOBbie  c  bojihhctmmh  KpaHMH  (R-(fiopMbi) . 

PjiaAKan  (fiopMa  kojiohhh  OTqerjiHBO  BbipanîeHa  y  Bacillus  tuviensis,  Bac.  dendro- 
limus  h  Bac.  cereus  var.  alesti.  CKjia^aTaa  $opMa  xapaKTepHa  a^h  Bac.  insectus  h 
Bac.  thuringiensis.  Mem^y  bthmh  AByMH  THnaMH  kojiohhh  hmciotch  nepexo^Hbie 

(JtOpMbl. 

KyjibTypbi  c  rjia^KOH  (fiopMon  kojiohhh  Öojibmen  qacTbio  o6pa3yiOT  ^jiHHHbie  n,e- 
noHKH  h,  KaK  npaBHJio,  poMÖoBH^Hbie  KpiiCTajibi.  KyjibTypbi  co  cKJiajpiaTbiMH  h  rnepo- 
XOBaTblMII  (flOpMaMH  KOJIOHHH  peflKO  OÔpa3yiOT  penOHKII.  npll  3TOM  (flOpMbl  KpHCTaJIJIOB 
paajiiiHHbi:  poMÒmiecmie,  TpeyrojibHbie,  KyôoHAaJibHbie  h  Apynie  h  ohh  ropa3Ao  Kpyn- 
nee,  neM  y  ôaKTepiiH  c  rjia^Kon  (fiopMon  kojiohhh. 

IIpii  BbipaipHBaHHH  KyjibTyp  npn  TeMnepaType  40°  h  Bbime  mepoxoBaTbie  kojio- 
hhh  AuccopiinpyioT  Ha  rjiaAKHe. 

B  npopecce  AHCCopiiapHH  b  peHTpe  kojiohhh  o6pa3yioTCH  npo3pauHbie  CBeronpo- 
HHpaeMbie  yqacTKH,  KOTopbie  mki  othochm  k  HHBOjnopHOHHbiM  (fiopMaM.  Tanne  Kyjib- 
Typw  TepmoT  cnocoÔHOcTb  oôpa30BbiBaTb  cnopbi  h  KpncTajuinnecKHe  BKJiioqemiH.  IIpn 
nepeceBe  na  nHTaTejibHbie  cpeAti  HHBepcHH  cocTaBJimoT  50—60%. 

OaHOH  H3  (|)OpM  H3MeHHHBOCTH  KpHCTaJIJIOHOCHblX  aHTOMOnaTOTeHHblX  KyjibTyp 
HBJineTCH  JIH3HC  KOJIOHHH,  KOTOpblH  OÖblHHO  HaÔJIIOAaeTCH  npH  CTapeHIIH  KyjibTyp  H 
nacTO  HMeeT  mccto  y  15— 20-cyTOHHbix  KyjibTyp.  TaKne  KyjibTypbi  nepexo^HT  b  ac- 
noporeiiHyio  $opMy. 

llpn  jiii3Hce  aHTOMonaToreHHbix  KyjibTyp  3aTnrHBaeTcn  npopecc  cnopoo6pa30Ba- 
II  HH,  KJI6TKH  CTaHOBHTCH  AJÏHHHblMH  H  TOHKHMH.  BaCTO  JIOKyCbl  (|)OpMHpOBaHHH  CHOp 
OTKJIOHHIOTCH  OT  npOflOJIbHOH  OCII  KJieTOK.  KjieTKH  paCna^aiOTCH  Ha  MeJIKHe  H  KOpOTKHe 
najioHKH. 

IlIepoxoBaTbie  (|iopMbi  aHTOMonaToremibix  KyjibTyp  npoAypnpyiOT  ôojibiue  aHTH- 
ÔHOTHnecKHX  BCipecTB,  ueM  cKJiaABaTbie. 

CKjiaAuaTbie,  mepoxoBaTbie  h  rjia^KHe  $opMbi  cnopoBbix  KpiicTa.TJioo6pa3yioHi;Hx 
MiiKpoopraHH3MOB  npo^ypupyiOT  na  hhhhmx  cpe^ax  KpacHbiii  nnrMeiiT  c  pa3JiHqnofi 
HHTeHCHBHOCTbK). 

^HCCopnauiHH  h  Jiii3iicy  6ojibme  Beerò  noAsep>KeHbi  kojiohhh  rjia^Koro  THna. 

IIpu  AoôaBJieHHH  b  niiTaTejibHyio  cpe^y  BHTaMHHOB,  ocoôeHHo  rpynnbi  B,  mohîho 
npeAOTBpaTHTb  hbjichhh  ii3MeHqiiB0CTH.  AHajiornqHbie  pe3yjibTaTbi  6kijih  nojiyqeHbi  npn 
HCKy CCTB eHHOM  oöoraipeHiiH  ÖaKTepnajibHOH  cpeflbi  aMHHOKHCJiOTâMH.  ^jih  npe^oTBpa- 
meiniH  jiH3Hca  aiiTOMonaToreHHbix  KyjibTyp  h  BbiHBJieHHH  ycTonqiiBbix  MyTaHTOB  no- 
jiOHîHTejibHMH  aààieKT  nojiyqen  h  npn  Hcnojib30BaiiHH  dbii3iiqecKHX  h  ximmiecKiix 
MyTareHOB. 
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GENERAT  I  ON-TO-CxENER  AT  I  ON  NUCLEAR  POLYHEDROSIS  TRANSMISSION 

IN  NEODIPRION  SERTIFER  GEOFFR. 


V.  V.  G  u  1  y  —  B.  B.  FyjiHÌi 
(Biological  Institute,  Acad.  Sci.  USSR,  Novosibirsk,  USSR ) 

Polyhedral  viruses  transmission  from  one  generation  of  defoliators  to  the  other 
was  permanently  of  interest.  It  may  be  explained  by  both  theoretical  and  practical 
singificance  of  the  problem.  Some  authors  have  shown  on  a  lot  of  insect  species  that 
the  virus  can  be  transmitted  transovarianly  (Jaques,  1962;  Martignoni,  Milstead,  1962). 

Soviet  investigators  have  found  virus  inclusions  in  Bombyx  mori  L.  eggs,  received 
from  a  common  type  adults  infected  with  polyhedrosis.  It  was  done  either  with 
a  usual  histological  method  (Dikasova,  1958)  or  with  the  help  of  a  marked  specific 
serum  (Ermakova,  Tarasevich,  1966). 

As  far  as  other  types  of  virus  diseases  of  insects  are  concerned,  information  on 
them,  at  present,  is  rather  poor.  It  concerns,  in  particular,  an  intestinal  form  of 

polyhedrosis  in  Neo  diprion.  But  it  is  difficult  to  draw  any  analogy  between  the 

viruses  of  nuclear  polyherdosis  in  Lepidoptera  and  Neodiprion ,  as  the  virus  is  deve¬ 
loped  in  the  latter  in  the  nuclei  of  epithelial  cells  of  the  middle  gut  only  and  the 
pathogene  may  be  transmitted  in  another  way  (Grison,  1962). 

The  present  paper  deals  with  some  data  on  means  of  the  virus  transmission 

from  an  infected  imago  to  its  offspring. 

The  study  was  made  on  Neodiprion  sertifer  Geoffr.  in  the  focus  of  its  mass 

reproduction  in  Pinus  sibirica  forest  of  the  Tomsk  region.  There,  in  July  of  1965 
a  nuclear  polyhedrosis  epizootic  occured  among  the  last-instar  larvae.  The  epizootic, 
being  of  a  local  character,  caused  about  85%  mortality  of  the  larvae.  Survived  in¬ 
sects  retired  under  the  forest  litter  and  cocooned  there.  Late,  in  August  1966,  in  the 
pest  population  cocoons  were  collected,  adults  were  developed,  and  each  female  laid 
eggs.  After  a  diapause  at  — 14°  C  and  a  five-day  incubation,  a  part  of  eggs  were 
used  for  microscopic  sections,  and  from  the  other  larvae  were  reared. 

Virus  inclusions  in  the  pathological  material  were  revealed  by  the  Kunce  method. 
Rabbit  anti-nuclear-polyhedrosis  serum,  received  from  Cladius  viminalis  Fall.,  was 
used.  The  serum  was  marked  with  the  isotiocionate  of  fluoresceine. 

Treatment  of  the  microscopic  sections  of  the  embryoes  did  not  show  any  virus 
antigene.  But  in  the  hind  gut  content  smears  of  the  cocooned  phase  and  the  imago 
of  Neodiprion  sertifer  Geoffr.  revealed  virus  inclusions,  i.  e.  those  of  polyhedrosis. 

Sawfly  larvae,  simultaneously  hatched  from  the  second  part  of  the  eggs,  regu¬ 
larly  died  from  the  nuclear  polyhedrosis  on  the  8 — 12th  day  after  hatching.  This 
fact  indicated  that  the  virus  was  transmitted  from  the  generation  to  generation. 
Larvae  infected  with  the  virus  when  they  pass  through  the  horion  and  also  during 
the  first  hours’  feeding  on  infected  conifer. 

Thus,  the  fact  that  virus  inclusions  were  revealed  in  the  hind  gut  content  of 
the  cocooned  phases  and  the  imago  of  the  sawfly  (N.  sertifer  Geoffr.)  makes  it  pos¬ 
sible  to  prognose  further  gradations  of  the  pest. 


ABSENCE  OF  VIRUS  INCLUSIONS  IN  THE  DEVELOPMENT  OF  NUCLEAR 

POLYHEDROSIS  VIRUSES 

K.  A.  H  a  r  r  a  p,  J.  S.  Robertson 
(Commonwealth  Forestry  Institute,  Oxford,  U.K.) 

Third  instar  larvae  of  the  Agíais  urticae  were  infected  with  a  nuclear  poly¬ 
hedrosis  virus  by  allowing  them  to  feed  on  contaminated  leaves.  At  intervals  after 
infection,  pieces  of  fat  body  and  mid  gut  tissues  were  dissected  and  processed  for 
both  light  and  electron  microscopy. 

Development  of  the  virus  in  the  fat  body  tissue  was  found  from  96  hours  and 
appeared  typical  in  the  formation  of  a  network,  the  virogenic  stroma,  from  which 
virus  particles  developed.  Subsequent  deposition  of  crystalline  protein  around  the 
membrane  bounded  particles  gave  rise  to  typical  polyhedra. 

In  two  mid-gut  specimens,  one  after  24  hours  infection  and  one  after  72  hours, 
development  of  the  virus  was  found  in  the  nucleus  of  the  columnar  cells.  Several 
virus  particles  were  found  in  such  nuclei,  both  naked  and  membrane  bounded 
together  with  blocks  of  polyhedron  protein.  However,  occlusion  of  particles  by  the 
polyhedron  protein  has  never  been  observed  in  these  cells.  At  a  later  stage  membrane 
bounded  particles,  which  have  been  released  from  these  nuclei  can  be  observed  in 
the  cytoplasm  between  the  nuclei  and  the  basal  membrane.  Some  virus  particles, 


can  be  seen  to  have  reached  the  basal  membrane  appear  to  be  passing  through 
it  with  their  outer  membrane  still  intact.  A  body  tissue  from  the  same  larvae  was 
examined  and  was  found  to  be  uninfected  at  this  stage. 

An  examination  of  the  microvilli  of  the  infected  columnar  cells  has  revealed  the 
presence  of  membrane  bounded  particles  (presumably  released  from  polyhedra  by 
the  action  of  gut  juice),  between  the  microvilli  and  naked  particles  within  the 
microvilli  in  the  cell  cytoplasm. 

It  is  suggested  that  these  observations  could  constitute  the  stages  of  an  in¬ 
fection  pathway  by  the  virus. 


SUR  QUELQUES  CARACTERES  EPIZOOTIOLOGIQUES  DE  LA 
VIROSE  A  INCLUSIONS  FUSIFORMES  DES  LARVES  DE 
MELOLONTHA  MELOLONTHA  L. 

B.  Hurpin,  P.  H.  Robert 

(Laboratoire  de  Biocènotique  et  de  Lutte  Biologique, 

La  Minière  par  Versailles,  France) 

En  1961  des  larves  de  M.  melolontha  L.  récoltées  dans  la  Sarthe  se  sont  révélées 
atteintes  d’une  maladie  nouvelle  due  à  Vagoiavirus  melolonthae;  les  larves  malades 
présentent  une  coloration  gris  bleuâtre  au  niveau  du  pygidium  et  le  tissu  adipeux 
a  un  aspect  granuleux.  Catte  maladie  est  caractérisée  par  de  très  nombreuses  inclu¬ 
sions  fusiformes  de  0,  3  à  7  p.  dans  l’hémolymphe  et  le  tissu  adipeux,  ainsi  que  par 
des  inclusions  ovoïdes  de  5  à  14  p,  qui  seules  renferment  les  virus  (Vago,  Croissant, 
1964). 

Par  inoculation  intrahémocoelienne,  intraoesophagienne,  ou  mélange  à  la  tourbe 
utilisée  pour  l’élevage  des  vers  blancs,  d’un  broyât  de  tissu  adipeux  infecté  ou  de 
larve  malade,  nous  avons  étudié  quelques  facteurs  intervenant  dans  le  développe¬ 
ment  de  cette  virose:  quantité  de  germes,  stades  de  l’insecte,  agents  du  milieu, 
température,  nature  du  sol;  d’autre  part,  nous  avons  enterpris  l’examen  en  labora¬ 
toire  des  facultés  de  conservation  du  virus  et  de  sa  spécificité.  Par  injection  de 
suspensions  diluées,  un  petit  nombre  de  particules  virales  suffisent  pour  provoquer 
la  maladie  et  le  risque  pour  une  larve  d’être  infectée  par  un  seul  virus  ne  devient 
jamais  théoriquement  nul.  Par  ingestion  forcée  et  ingestion  libre,  il  apparaît  que 
les  larves  des  deux  premiers  stades  sont  10  fois  plus  sensibles  que  celles  du  troisième 
stade.  50%  des  vers  blancs  L1  ou  L2  sont  affectés  par  la  virose  dans  de  la  tourbe 
contaminée  par  le  broyât  d’une  larve  malade  incorporée  à  100  litres  de  tourbe. 

La  température,  de  15  à  25°  C,  accélère  l’évolution  de  la  maladie  mais  ne  semble 
pas  avoir  d’influence  sur  le  nombre  d’insectes  atteints.  Le  seuil  thermique  d’activité 
du  virus  se  situe  aux  environs  de  13°  C.  La  tourbe  assure  un  meilleur  développe¬ 
ment  des  vers  blancs  que  la  terre  et  permet  parallèlement  une  activité  plus  impor¬ 
tante  du  germe. 

L’action  de  certains  agents  physico-chimiques  sur  le  virus,  inclus  ou  non,  a  été 
étudiée:  la  thermorésistance  du  virus  libre  est  comprise  entre  40  et  60  minutes 
à  55°  C  et  est  supérieure  à  10  min.  à  60°  C.  Par  contre,  30  secondes  d’exposition  aux 
ultraviolets  suffisent  pour  l’inactivation  de  frottis  desséchés  ou  de  suspensions 
alors  que  la  pénicilline,  la  streptomycine,  la  terramycine  sont  sans  effet,  même 
à  très  forte  dose. 

Ce  virus  est  détruit  par  l’alcool  à  50,  70  et  90°,  le  phénol  et  l’hypochlorite  de 
sodium  à  2%,  l’acide  chlorhydrique  et  le  permanganate  de  potassium  à  1%,  la  chlo¬ 
ramine  à  0.1%;  il  résiste  plus  de  deux  heures  à  l’acide  acétique  à  1%  et  à  l’eau 
oxygénée  à  1%  est  éthérorésistant, 

Après  dessication  sur  lame  la  perte  du  pouvoir  infecteux  est  très  rapide,  même 
à  basse  température  tandis  que  dans  suspensions,  les  broyats  de  malades  ou  les 
cadavres  conservent  la  pathogénie  de  Vagoiavirus  au  moins  5  ans  à  — 8  ou  — 30°  C. 
Dans  la  tourbe  contaminée  la  rémanence  dépasse  1  année  à  5°  C. 

Par  ailleurs,  les  essais  publiés  précédemment  (Hurpin  et  Robert,  1967)  sur  la 
spécificité  de  la  maladie,  à  l’égard  de  20  espèces  de  Scarabaeidae  appartenant  à  6  fa¬ 
milles  différentes:  Cetoniidae,  Dynastidae ,  Hopliidae ,  Lucanidae ,  Melolonthidae, 
Rutelidae ,  ainsi  que  sur  3  autres  Coléoptères,  5  Lépidoptères,  2  Diptères  ont  mis  en 
évidence  une  activité  limitée  aux  larves  de  Melolonthidae ,  Hopliidae ,  Rutelidae ,  Scara- 
beides  phytophages  à  l’état  larvaire. 
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MEPMUTHßbl  (. MERMITHIDAE ,  NEMATODA)  —  IIAPA3HTbI 
JIMHHHOK  IUIACTHHHATOyCblX  JKYKOB 


G.  V.  Ipatieva  — T.  B.  HnaTbCBa 
(3ooeerepuHapHbiü  uhctutijt,  Caparoe,  CCCP) 

rijiacTHHqaToycBie  myKii  ( Scarabaeidae ,  Coleóptera)  hbjihiotch  Bpe^HTCJiHMH  cgjib- 
cKoxo3HiicTBeHHLix  h  JiecHbix  KyjiBTyp.  HaMH  c  1959  r.  bg^gtch  H3yucHiic  cctgctbgji- 
Hbix  BparoB  rniacTinmaToycbix  —  rejibMHHTOB  H3  ceM.  Mermithidae  Braun.  II3  nouBbi 
b  Ey3yjiyKCK0M  6opy,  b  Bphhckoh  n  BoporiGmcKon  ooji.  coöpaHo  12  883  3K36Mnjiapa 
naacTHHuaToycbix  my  kob  b  pa3iibix  cTaftnnx  pa3BiiTiia,  npHHaflJiGmamHX  k  12  BH^aM. 
Bojibinan  nacTb  (73%)  H3  hhx  noflBepiHyTbi  MimponccjiG^OBamno  ua  rejibMiiHT03apa- 
>K0HHOCTb  no  MGTO^y  IIojiomcHpcBa — ApnoxoBCKoro  (1963),  ocTajibiibie — MaKpouccJie- 
AOBaHHK).  BapaHíeHHbie  jihhhhkh  xpym,eñ  BocmiTbiBajincb  no  MCTO^HKe  KocMauGBCKoro 
(1951)  ,n;o  bbibgæghhh  H3  hhx  mgpmhth,h,  KOTopbie  H3yuajiHCb  b  îkhbom  h  $HKcnpo- 
BanHOM  (b  jkh^kocth  Bap6arajuio)  Bime. 

AocioBopno  y cTaHOB jighhbimh  napa3HTaMH  ruiacTHimaToycbix  hbjihiotch  cjie^yio- 
upre  5  bh^ob  MepMHTHÆ:  1)  Megalomermis  melolonthae ,  2)  Psammomermis  korsa- 
kowi,  3)  Skrjabinomermis  (Tunic  am  er  mis)  melolonthae ,  4)  Melolonthinimermis 

(Pseudomermis)  hagmeieri  h  5)  Filipjevimermis  pologenzevi.  IIocjigæhhh  bh^  oÖHapy- 
>KGH  HaMH  B  JIHHHHKaX  MaHCKOTO  Xpyipa  B  BpHHCKOH  OÖJI.  B  1960  r.  H  OHHCaH  KaK 
HOBbiH  B113;  (HnaTbGBa,  1963). 

B  jiHUHHOHHOH  CTa^HH  MGpMHTH^bi  napa3HTiipyioT  b  nojiocTH  TGJia  JiHHHHOK  njia- 
CTHHUâTOy CbIX  (II  H  III,  pGÎKG  I  B03paCTa),  miTaflCb  3a  CUGT  rGMOJIIIM(|)bI  II  JKHpOBOrO 
TGJia.  baKOHHHB  CBOG  pa3BHTHG  B  0praHH3M6  X03HIIHa,  OH II  yXO^HT  B  nOHBy,  T^G  ßOCTII- 
raiOT  nojiOBOH  3pgjiocth,  KonyjinpyioT  h  OTiuia^biBaioT  nnpa. 

MGpMHTH^bl  BbICOKOnaTOrGHHbl  flJIH  CBOGrO  X03flHHa,  KOTOpblH  HGH30GÎKHO  HOTIlOaGT 
TOTUaC  HJIH  BCKOpG  HOCJIG  OCTaBJIGHHH  GrO  napa3HTaMH.  OcJiaÔJIHH  X03HHH3,  MGpMH- 
THAbi  cnocoOcTByioT  TaKHCG  nocjiG^yiomGMy  3apa?K6HHio  Gro  n  a  to  r  ghh  bi  m  h  Mimpoopra- 
HH3MaMH.  B  GCTGCTBGHHbIX  yCJIOBIIHX  MGpMHTHflbl  B  OTßGJIbHbIG  TOßbl  lia  50 — 100% 
CHHHîaiOT  HHCJIGHHOCTb  BpGflHbIX  HaCGKOMBIX  (BHHOKypOB,  IIOJIO/KGHpGB,  KlipbHHOBa, 
PySpoB). 

OnbiTbi  no  BOcnHTaHHio  mgpmhthæ  b  îkhbbix  HacGKOMbix  npoBopiijnicb  b  Cobgtckom 
Cok)3g  ApTioxoBCKHM  h  naMH.  BapaîKGHHbiG  F.  pologenzevi  jihuhhkh  MancKoro  xpyipa 
C  yCHGXOM  COflGpJKaJIHCb  IiaMH  B  CTaKa'HaX  C  HOHBOH  B  TGHGHHG  3 — 4  MGCHpGB,  flO  Bbl- 
XO^a  H3  HHX  MGpMHTHfl. 

Bo3MO}kgh  c6op  b  npnpoAG  nojiOB03pGJibix  mgpmhtha  ftjin  noJiyuGHHH  nun;  n  HHBa- 
3HOHHbIX  JIHHHHOK;  COflGp/KaHHG  HX  B  JiaÔOpaTOpHBIX  yCJIOBIIHX  HG  npG^CTaBHT,  no- 
BH^HMOMy,  3aTpy^HGHHH,  TaK  KaK  B3pOCJIBIG  MGpMHTHflbl  HG  HHTaiOTCH.  HaM  y^aBaJIOCb 
COflGp/KaTb  MGpMHTH^  B  CTaKaiiaX  C  HOHBOH,  npn  KOMHaTHOH  TGMHGpaTypG  H  flocia- 
TOHHOH  BJiaïKHOCTH,  B  T6H6HH6  9—10  M6CHH,6B. 

OnbiTbi  Il0JI0}KGHn,GBa,  ApTIOXOBCKOro  H  XapHGHKO  no  BHGCGHHK)  na  nOBGpXHOCTB 
h  Brjiyöb  noHBbi  b  onarG  pa3MHO/KeiiHH  HCGJiy^GBoro  ßOJiroHOCHKa  bbibg^ghhbix  b  jiaöo- 
paTopHH  MGpMHTH^  Hexamermis  brevis  noKa3ajin,  hto  paccGJiGHHG  mgpmiith#  bos- 
mohího  Ha  pa3iibix  CTa^HHX  (nnpa,  nocTnapasHTHHGCKHG  jihhhhkh,  nojioBospGJibiG 
oco6h). 

Mgpmhth^bi  hbjihiotch,  na  Ham  B3rjinA,  hgpchgkthbhbim  oö^cktom  ^jih  hchojib- 

30BâIIHH  B  H,GJIHX  ÖlIOJIOrHHGCKOH  6opb6bI  C  BpG^HBIMH  BHflaMH  nJiaCTHHHaTOyCBIX. 
O^HaKO  HGOÖXOAHMO  AaJIBHGHIHGG  TipaTGJIBIIOG  H  BCGCTOpOHHGG  H3yHGHHG  ÔHOJIOrHII  H 
3K0JI0rHH,  H3BICKaHHG  CnOCOÔCB  HX  MaCCOBOrO  KyjIBTHBHpOBaHHH  H  HCnOJIB30BaniIH  SJIH 
pGryjmpHH  HHCJIGHHOCTH  BpGflHTGJIGH. 


3IIH300THH  MHKPOCIIOPHAH03A  B  nonyJIHAHPI  KAPTOOEJIbHOB 
COBKH  HYDRAECIA  MICACEA  ESP.  (NOCTUIDAE) 

I.  V.  Issi,  M.  T.  Tkatch  —  H.  B.  Hcch  h  M.  T.  Tnan 

(BcecoK)3Hbiü  uhctutijt  3au{UTbi  pacTeuuü,  JJenumpad, 

JleHumpadcKuü  ce,/ibCK0X03HÜCTeeHHbiü  uhctutijt,  IlyuiKUH,  CCCP) 

IIpiI  H3yU6HHH  ÖlIOJIOrHH  BpGßHBIX  BHflOB  COBOK  JÏGHHHrpaflCKOH  OÔJiaCTH  B  1966  T. 
OblJIH  OÔHapy/KGHBI  ryCGHIipbl  KapTO^GJIBIIOH  COBKH,  norHÖmilG  OT  MIIKpoCnopiISH03a. 
JIgtom  1967  r.  onpG,n,GjiGHo  CHCTGMaTHHGCKOG  nojiO/KGHHG  B036yAHTGJiH,  nccjiG^OBaH  na- 
TOrGHG3  MHKpOCHOpH,Ii;H03a  H  BblHCHGHa  pOJIb  3aÔOJIGBaHHH  B  CHHHÍGHHII  UHCJI6HHOCTH 
BpG^HTGJIH:  npOpGHT  3apaîKGHHH  H  THÖGJIH  OCOÖGH  B  nOnyJIHU,HH,  npOAOJI>KHTeJIbHOCTb 
ÎKH3HH  H  nJIOAOBHTOCTB  ÔOJIbHBIX  H  3flOpOBbIX  ÖaÖOHGK. 
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Bo36yAHTejiL  MHKpacnopHflH03a  othochtch  k  po;ny  Nosema ,  o6pa3yeT  b  npopecce 
paSBHTHH  AByx-  h  neTBipexagepHBie  hih30htbi  (pa3MepoM  3—6  mk)  h  ygjiimeHHo- 
OBajibHBie  cnopbi  (pa3Mep  >khbbix  cnop  3.6X1.8  mk,  $HKCHpoBaHHbix  —  3.6 X  1.5  mk) 
c  nounpHOH  hiitbk)  go  60  mk. 

Flo  pngy  npH3iiaKOB  BHg  HBjineTCH  hobmm,  Ha3Bamie  gaHo  no  pogy  xo3HHHa  — 

Nosema  hydraeciae  n.  sp. 

Ho3eMa  pa3BHBaoTCH  rjiaBHLiM  o6pa30M  b  ceKpeTopHOM  OTgejie  cjiiohhbix  ncejie3  n 
MycKyjiaType  KiimeumiKa,  pe>Ke  b  sniiTejinn  cpegHeii  khuikii,  HepBHon  genoHKH  h 
Tpaxen.  UacTinmo  nopaæaioTCH  kjigtkh  rnnogepMBi  n  nmpoBoro  Tejía.  B  Tex  cjiynanx, 
Korga  k  ocHOBHOMy  3a6ojieBaHino  npiicoegmiHJiCH  rpaHy.ne3,  npocTenmne  pa3BHBajniCL 
TaKHîe  B  KJIGTKaX,  3aiIHThIX  BnpycoM. 

MirapocnopngHH  nopaHiaeT  Bee  CTagim  pa3BHTiin  KapTO^ejiBHoii  cobkii  ot  niiga  go 
B3pocjioro  HaceKOMoro.  BHanaJie  3apa>KeHHBie  rycemigBi  BHenme  He  OTjinnaioTcn  ot 
3gOpOBBIX,  HO  HX  CJIIOHa  B  MaOCG  COgepJKHT  cnopBI  napaSIITOB.  no  9TOMy  npH3HaKy 
jierKO  oTjiiiHHTB  ÔOJIBHB1X  ryceurm;  ot  sgopoBBix.  B  gajiBHeiimeM  pe3Ko  H3MenHeTCH 
oKpacKa  HHBa3iipoBaHHBix  ocoheii.  CnepBa  ohh  CTaHOBHTCH  6ejio-po30BBiMH,  3aTeM  opra- 
HH3M  rycemiu;  TepneT  Bogy,  Teno  CMopigiiBaeTCH,  TGMHeeT,  gejiaeTcn  hjiockhm  h  chjibiio 
yKopamiBaeTCH.  Eojibihiihctbo  ocoöen  noniöaeT  nepeg  hjih  bo  BpeMH  oKyKJiiiBaHiiH. 
3apa>KeHHBie  6a6ouKii  3naHHTejiBH0  MeHBUinx  pa3MepoB  h  imeiOT  ge$opMiipoBaHHBie 
KpBIJIBH. 

IIapa3HT  ciiegmjniHeH  n  He  p  a  3  b  iib  a  gt  ch  b  ryceimgax  03hmoh  h  KanycTHoii  cobok. 

MHKpOCKOnHHGCKHH  aHaJHI3  IiaCeKOMBIX,  Co6paiIHBIX  B  npupO^G  pa3gGJIBHO  c  gByx 
BIIgOB  KOpMOBBIX  paCTGHIIH,  BBIHBHJI  3aBHCIIMOCTB  3  a  p  a  >K  GH  HO  CT  H  M  II  K  p  O  C  n  O  p  II  gHH  M II  OT 
KopMOBoro  pacTeHHH  cobkii.  Ha  peBGHe  ( Rheum  sp.)  npopoHT  3apa>KeHHH  rycemiH, 
b  pa3JiiiHHBix  yHGTax  gocTiiraji  89.4—100%,  Ha  KapTO(|)ejie  ( Solanum  tuberosum )  paB- 
iiHJiCH  40—45.8%;  raöejiB  cobkii  Ha  3thx  KyjiBTypax  ÖBuia  75—98.6%  h  28—35.7% 

COOTBeTCTBGHHO. 

Pa3JiHHHe  b  3  a  p  a  JK  en  h  o  c  t  h  motjio  BoaiiiiKHyTB  KaK  cjiegcTBHe  gByx  npHHHH.  Bo- 
nepßbix,  na  CTeneHB  3apa>KGHHOCTH  nonyjiHgini  MoryT  bjihktb  pa3JinuHH  b  arpoTeximKe 
3THX  KyjiBTyp.  MHorojieTHHe  nocagKii  peaena  cnocoöcTByiOT  HaKonjieHHio  BpegiiTejin 
h  ero  napa3iiTOB.  B  npoTHBonojioiKHOCTB  3T0My  eamrogHBie  nocagKii  KapTo^iejia  Ha  ho- 
3 bix  njioigagnx  oöecneniiBaioT  npiuieT  na  am  nojia  3gopoBBix  hjiii  cjiaöo  3apa>KeHHBix 
6a6oHGK. 

Anajins  OaooaeK,  jieTeBiuiix  Ha  cBeTonoBymKii,  noBBOJinji  ycTanoBHTB  3apa>KeH- 
HocTB  nonyjiapnii,  gocTiirnieii  B3pocjioro  cocToaHHa.  Beerò  h3  150  öaöoaeK  öbijio  3a- 
pajKGHo  105,  T.  e.  nouTH  70%. 

JlaOopaTopiiBie  HaSjnogenHH  3a  HaceKOMBiMH,  B3aTBiMH  H3  npnpogBi,  noKa3ajra,  hto 
3apa>KeHHBie  oco6h  imeiOT  mghbhihh  bgc  h  njiogoBiiTOCTB.  y  öojibhbix  öaöoaeK  coKpa- 
igaeTcn  npogojmaiTejiBHOcTB  >kh3hh  ii  b  2—3  pa3a  yBGJiHHHBaeTca  KOJinaecTBo  iieoT- 
jio>KeiiHBix  aun;.  CaMKii,  coflepaîaBiiiHeca  c  ch.iibho  3apa>KeHHBiMii  caMpaMii,  OTK.iia/i;Bi- 
Bajiii  HeonjiOAOTBopeiiHBie  aiipa. 

3a5ojieBaHiie  npeflCTaBjiaeT  oco6biíí  imTepec  b  cBa3ii  c  TeM,  hto  rycemiphi  KapTo- 

(^eJIBHOH  COBKII  BG^yT  CKpBITBIH  o6pa3  /KH3HII  II  nHTaiOTCa  nOOflHHOHKe  B  CTeÔJiaX  pa3- 
jiHHHBix  pacTeHini.  3apaaceHHe  KaîK^oro  noKOJieHHa  MOHieT  npoHcxo^HTB  tojibko  nyTOM 
TpancoBapiiajiBHoii  nepe^aaii  napa3HTOB  ot  öojibhbix  caMOK  npe^Biflymero  noKOJieHiia. 

Pe3yjiBTaTBi  anajiH3a  noBBOJiaiOT  roBopiiTB  o  chhhîghhh  hiicjighhocth  nonyjiHKim 
BpeaiiTejia  noA  BJinaimeM  3apaaceHHa  MirKpocnopH^neii  N.  hydraeciae  n.  sp. 


INDUCTION  OF  NUCLEAR  POLYHEDROSIS  IN  COOLED  PUPAE  OF  THE 
SILKWORM,  BOMBYX  MORI  L.,  UNDER  THE  INFLUENCE  OF  SOME 
NUCLEASES  AND  PROTEOLYTIC  ENZYMES 

A.  E.  Karpov,  G.  P.  G  a  s  h  k  o,  A.  I.  Z  o  1  o  t  a  r  e  n  k  o  —  A.  E.  K  a  p  n  o  b, 

T.  n.  T  a  hi  k  o,  A.  h.  3  o  JI  o  T  a  p  e  h  k  o 

(Institute  of  Microbiology  and  Virology,  Acad.  Sci. 
of  the  Ukrainian  SSR,  Kiev,  USSR) 

Yamafuji  (1960)  suggested  that  alkaline  enzymes  (DNase  and  Protease)  which 
are  present  only  in  tissues  of  silkworm  caterpillars  play  an  important  role  in  the 
induction  of  nuclear  polyhedrosis,  easily  reproduced  experimentally.  In  order  to 
verify  this  assumption  since  1965  we  carried  out  experiments  with  B.  mori  pupae 
lacking  the  mentioned  enzymes.  Up  to  that  time  nobody  succeeded  to  induce  nuclear 
polyhedrosis  in  silkworm  pupae. 

Preparations  of  alkaline  DNase  were  injected  into  cooled  pupae,  the  enzyme 
being  isolated  from  tissues  of  silkworm  larvae,  and  the  possibility  was  studied  to 
induce  thus  nuclear  polyhedrosis.  Positive  results  were  obtained  but  doubts  remained 
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as  to  their  significance  because  of  a  high  incidence  of  "spontaneous”  polyhedrosis 
in  Ilio  control. 

In  1967  this  study  was  continued  on  silkworms  among  which  the  frequency  of 
"spontaneous”  polyhedrosis  was  negligible.  For  comparison,  pancreatic  DNase  and 
RNase,  pepsin,  trypsin  and  bovine  serum  albumin  (BSA)  were  intralymphally  in¬ 
jected  into  pupae  as  well  as  alkaline  DNase.  Alkaline  DNase  was  isolated  ex  tempore 
by  isoelectric  sedimentation  at  pH  4.0  from  salt  extracts  of  an  acetone  powder  pre- 
parated  beforehand  from  tissues  of  healthy  B.  morí  caterpillars.  The  enzyme  had  an 
optimal  activity  at  pH  10.6. 

All  the  preparations  used  were  dissolved  in  0.85%  NaCl  solution  at  a  concen¬ 
tration  of  0.9 — 1.12  mg/ml  and  0.05  ml  of  the  solution  containing  45 — 56  mg  of  protein 
was  injected  into  each  pupa.  Two  controls  were  arranged  in  one  of  which  0.05  ml 
of  the  solvent  were  injected  into  each  pupa  and  in  the  other  the  pupae  were  left 
untreated.  Healthy  2 — 3-day-old  pupae  were  used  either  of  the  US-1  breed  or  of  the 
commercial  hybrid  combination  US-lXB-2.  The  pupae  were  cooled  at  2 — 3°  for  from 
2.5  to  5  days  before  injections  and  afterwards  kept  at  26 — 27°.  In  all,  four  series  of 
experiments  were  carried  out.  The  table  sums  up  the  results  obtained. 


Experimental  variant 

Number 
of  pupae 
in  variant 

Amount  injected  per  pupa 

Percentage 
of  nuclear 
polyhedrosis 

activity 

of  enzyme  in  cor¬ 
responding  units 

amount  of  protein 
in  microgrammes 

Alkaline  DNase  .... 

364 

38.6;  80; 

45;  52.5; 

53.7+3.7 

90;  141.5 

53.5;  56 

Pancreatic  DNase  .  .  . 

264 

90;  175 

50 

41.7+3.1 

Pancreatic  RNase  .  .  . 

264 

2 

50 

4.9  +1.4 

Pepsin . 

264 

2200 

50 

50.0+3.2 

Trypsin . 

264 

420 

50 

11.7+2.1 

BSA  . 

164 

— 

50 

4. 6+1. 7 

Solvent  . 

264 

— 

— 

2. 8+0. 9 

No  treatment . 

264 

0.4 +0.4 

As  seen  from  the  table  our  experiments  show  that  cooling  alone  does  not  induce 
nuclear  polyhedrosis  in  B.  mori  pupae.  Induction  occurs  with  a  high  frequency  only 
after  injection  into  cooled  pupae  of  solutions  of  pepsin,  pancreatic  DNase  and 
alkaline  DNase  and  a  considerably  lesser  frequency  after  injection  of  trypsin. 
RNase  and  BSA  seemingly  caused  no  nuclear  polyhedrosis  in  our  experiments  as  the 
frequency  of  nuclear  polyhedrosis  in  these  variants  was  low  and  more  or  less  simi¬ 
lar  to  that  observed  after  injection  of  the  solvent. 


INFECTIV1TY  AND  STRUCTURE  OF  DNA  OF  THE  VIRUS  OF  NUCLEAR 

POLYHEDROSIS  OF  THE  SILKWORM 

I.  P.  Kok,  A.  V.  Chistiakova,  A.  P.  Gudz-Gorban,  A.  P.  Solo  m  ko  — 
IL  n.  Kok,  A.  B.  H  h  c  t  h  k  o  b  a,  A.  n.  T  y  g  3  h  -  T  o  p  6  a  h  l,  A.  n.  Cojiomko 

(Institute  of  Microbiology  and  Virology,  Acad.  Sci. 
of  the  Ukrainian  SSB,  Kiev,  USSR) 

DNA  preparations  of  the  virus  of  nuclear  polyhedrosis  were  obtained  from 
tissues  of  virus-infected  silkworms.  There  preparations  were  induced  nuclear  poly¬ 
hedrosis  in  pupae  of  this  insect  (Kok,  Skuratovskaia  et  al.,  1963;  Kok,  Dobrovolskaia 
et  al.,  1965).  Infection  of  such  preparations  caused  formation  of  typical  polyhedra 
in  Pieris  brassicae  which  carries  no  latent  virus  and  is  immune  to  intact  virus 
(Dobrovolskaia,  Kok,  1966).  DNA  preparations  from  healthy  insects  do  not  cause 
polyhedrosis.  Viral  DNA  was  present  as  an  admixture  to  cellular  DNA  preparations. 
The  molecular  weight  of  these  preparations  was  not  more  than  6 — 7  millions. 
The  origin  of  the  infective  DNA  fraction  in  these  preparations  was  not  clear  as  be¬ 
fore  infective  DNA  was  nowhere  isolated  neither  from  polyhedra  nor  from  virus 
particles. 

In  our  experiments,  nucleic  acids  were  isolated  from  polyhedra  and  virus 
particles  by  treatment  with  alcalic  phenol  with  or  without  dodecylsulphate;  the 
mixture  was  gently  stirred.  After  separation  of  phases  the  aqueous  layer  was  repea- 
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tedly  deproteinized,  finally  with  chloroform.  The  methods  applied  for  isolation  of 
infective  preparations  from  infected  cells  were  used.  In  most  cases  DNA  was  isolated 
from  virus  particles  treated  with  pronase  so  the  hydrodynamic  influences  on  DNA 
were  minimal. 

DNA  was  obtained  from  polyhedra  which  is  contained  chiefly  in  virus  particles 
and  RNA  the  origin  and  functions  of  which  were  unknown.  Only  DNA  was  freed  by 
treatment  of  virus  particles.  Before  injection  into  pupae  the  preparations  were  centri¬ 
fuged  for  60  min  at  18.000 — 20,000  rev/min  to  sediment  the  virus  in  case  it  was  pre¬ 
sent  in  them. 

Nearly  all  preparations  induced  development  of  typical  nuclear  polyhedrosis  in 
insects.  DNase  (5 — 10  pg/ml)  inactivated  the  preparations,  RNase  in  the  same  con¬ 
centration  or  pronase  (50  pg/ml)  did  not  influence  their  activity. 

According  to  several  characteristics  DNA  proved  to  be  doublestranded.  As  is 
shown  by  its  intrinsic  viscosity  and  its  sedimentation  constant,  its  molecular  weight 
did  not  exceed  10  millions  daitons.  However,  centrifugation  in  a  density  gradient  of 
sucrose  showed  a  heterogeneity  of  preparations  of  viral  DNA  and  the  presence  in 
them  of  a  heavier  fraction.  Electron  microscopy  of  these  preparations  revealed  DNA 
molecules  having  a  weight  of  76 — 105  millions  daitons.  They  constituted  30 — 34%  of 
all  the  DNA  molecules.  Some  of  the  largest  molecules  were  circular.  The  presence 
of  circular  DNA  molecules  of  identical  size  in  different  preparations  shows  that  this 
configuration  is  not  miscellaneous  but  inherent  to  viral  DNA. 

As  yet  it  is  not  clear  which  molecules  are  biologically  active.  Polyhedrosis  was 
induced  also  by  preparations  of  medium  molecular  weight  not  exceeding  10  millions. 
Even  preparations  of  a  molecular  weight  about  2  millions  were  active  (Onodera  et 
ah,  1965)  though  less  so  (Chistiakova  et  ah,  1966). 

Two  explanations  of  these  facts  are  possible.  Either  only  the  giant  circular  DNA 
molecule  is  infective  or  its  subunits  are  infective.  If  the  first  supposition  is  true  then 
the  activity  of  low  molecular  weight  preparations  must  be  explained  by  an  admixture 
of  whole  large  circular  molecules.  This  is  improbable  especially  as  regards  prepa¬ 
rations  used  in  the  experiments  of  Onodera  et  ah  where  pupae  were  infected  with 
homogenous  DNA.  If  subunits  of  the  circular  DNA  are  infective  then  all  results  are 
explainable.  In  this  case  it  must  be  assumed  that  DNA  of  viral  particles  is  a  cir¬ 
cular  polyploid  the  genetical  (and  chemical)  subunits  of  which  are  joined  into  one 
molecule.  Such  explanation  is  possible,  as  the  number  of  coat  viral  proteins  including 
the  protein  of  polyhedra  is  too  small  to  he  coded  by  DNA  having  a  molecular  weight 
of  100  millions  daitons.  But  at  present  we  do  not  know  the  number  of  all  enzymes 
coded  by  viral  genome. 


K  BOHPOCy  O  ßJIHTEJIBHOM  XPAHEHHH  EOBEPHHA 


I.  T.  K  o  r  o  1  —  H.  T.  K  o  p  o  ji  b 

(Eenopyccnuil  HayuHO-uccjiedoeaTejibCKUii  uncTUTyr  njiodoeodcrea , 
oeouçeeodcrea  u  Kaprocßejisi,  Muhck,  CCCP) 

KyjitTypa  aHTOMonaroreHHoro  rpnöa  Beauveria  bassiana  (Bals.)  Vuilh  Bbrpanpn- 
BaeTcn  na  3epnoBi>ix  h  >KiigKiix  nnTaTejiBHBix  cpegax.  CBegenun  o  $opMax  n  cnocoöax 
xpaHemm  önonpenapaTOB,  npnroTOBjieHHBix  H3  KyjiLTyptj  rpnöa,  HeMHorouncjieHHBi. 
Tojibko  b  paöoTe  H.  A.  TejieHrn,  H.  n.  ingenuo  n  gp.  (1959)  OTMeuaeTcn,  uto  öoBepnH. 
II3TOTOB  jiemiLin  Ha  3epriax  KyKypy3Bi,  coxpaHHJi  cboh  CBOHCTBa  Ha  npoTHJKeHnn 
gByx  jieT. 

HaMH  oTMeueiio,  uto  önonpenapaT  njioxo  xpaHHTCH  b  $opMe  pa3MOJiOTOn  nnemìn 
rpnßa,  CMemariHoii  c  KaojnmoM.  y>Ke  uepe3  ueTBipe  Mecnpa  KOJinuecTBO  mi3Hecno- 
coöhbix  cnop  CHHìKaeTCH  Ha  45—60%.  nocTaBjieH  cnepnajiBHbin  onbir  no  pa3pa6oTKe 
MeTogHKii  xpanemiH  önonpenapaxa.  J^jih  3toh  pejin  ero  npnroTOBHJin  b  uertipex 
cf)opMax: 

1)  KyjibTypajiLnaH  njieHKa  rpnöa,  BBiparpeHHan  Ha  KapTO$ejiBHOM  öyjiBOHe,  bbicv- 

menHan; 

2)  njieHKa  rpn6a,  BbipaipeHHan  Ha  KapTO(|)ejiBHOM  dyjibOHe,  BLicymeHHan  h  pa3- 
MOJioTan; 

3)  SiionpenapaT  ria  3epHe  (oTXogti  HUMeHH  noJiyuaiorgHecH  npn  nponsBogcTBe 
HHgeega-TpuxorpaMMbi).  OixogLi  HUMeHH  c  MHpejineM  h  cnopaMH  rpnöa  BLicyrniìBaun 
h  pa3MajiBiBajiH; 

4)  cnopLi  rpnöa,  OTgejieHHBie  ot  OTXogoB  humchh  npn  noMorpn  cnepnajiBHo  113ro- 
TOBjieHiion  HaMH  ycTariOBKH. 

BnonpenapaT  b  onncaHHBix  BBime  $opMax  xpaHHJin  npn  TeMnepaType  18—20° 
b  CKJiage  il  npn  2 — 5°  b  xojiognjiBHHKax,  b  nojinaTHJieHOBBix  n  ôyMaæiiBix  Memnax. 
EìKeMecHUHO  öpajin  npoÖBi  h3  Bcex  BapnaHTOB  n  onpe^ejinjin  npopeHT  ?KH3Hecnocoö- 
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Hbix  cnop  b  bhchuhx  Kannax  KapTO(J)ejibHO-nenTOHHoro  öyjibona.  Kanjin  cpe^Bi  nario- 
chjju  Ha  noKpoBHbie  CTeKJia,  a  aaTeM  b  hhx  c  homoiabio  MHKpoönojiornuecKOH  iictjiii 
BHOCHJIU  IieÓOJILIHOe  KOJIHUeCTBO  CHOp  rpHÔa.  KOJIHUeCTBO  npopOCHIHX  cnop  nOflCHHTLI- 
BajiH  uepe3  20—24  naca  b  npoxoAHiH,eM  cBeTe  MHKpocKona  MEM-6  (o6t>ckthb  X20, 
OKyjinpLi:  X7—  XlO).- 

OKcnepHMCHT,  ^jinBmnncH  OKOJio  AByx  JieT,  noKa3aji,  uto  b  iieKOTopwx  (|)opMax 
ónonpenapaTa  KOJinuecTBO  aai3Hecnoco6Hbix  cnop  yMem>maeTcn,  a  b  HeKOTopux  cjiy- 
uaax  ocTaeTcn  ^obojilho  ^jniTejitnoe  BpeMn  CTaönjibiibiM.  Hjioxo  xpannicn  pa3MOJiOTan 
nJieHKa  rpnöa  b  OyMaambix  Memnax  npn  TeMnepaType  18 — 20°.  Hepe3  ueTbipe  Mecapa 
nocjie  3aKJia/i,Kn  onbiTa  KOJinuecTBO  >KH3iiecnoco6Hbix  cnop  cnn3Hjiocb  b  2  pa3a.  Han- 
6ojiee  npneMJien  ^jih  ^JimejibHoro  xpaHeHnn  ônonpenapaT  b  (JjopMe  uhcthx  cnop 
rpnöa  f  Hepa3MOJiOTon  njieHKn.  KojinuecTBo  aoi3Hecnoco6Hbix  cnop  npn  xpaHeHnn  6o- 
BepnHa  b  yKa3aHHbix  (Jjopiviax  b  nojinaTHjieHOBbix  MeniKax  npn  hh3Koh  TeMnepaType 
(2 — 5°)  3a  roA  CHH3HJiocb  He3HaunTejibH0  (Ha  3—5%). 


IIPOHBJIEHHfl  3nH300THBECK0r0  nPOU,ECCA  CEnTHIJEMHH  B  nOHyJMIJHH 
GHBHPCKOrO  niEJIKOnPHAA  nPH  MAJIOH  HHCJIEHHOCTH  ryCEHIIU, 

V.  S.  Kulagin,  N.  P.  Lebedeva  — B.  G.  KyjianiH,  H.  n.  JI  e  6  e  a  e  b  a 

( BpKijTCKuü  eoe.  ynueepeurer,  CCCP) 

npoBOßiiJincb  HaÖjnofleHHH  b  Tpex  noKOJieHHHx  cn5npcKoro  mejiKonpaAa  i-iaA  pa3- 
BHTHeM  HCKyCCTBeilHO  BbI3BaHHOH  3nH300THH.  B  1963  T.  6bIJIO  HH(|)HH,HpOBaHG  fl6Hflpo5a- 
n,njiJiHHOM  6230  ra  jincTBeHHnpbi  (0.5 — 15  Kr/ra)  npn  uncjieHHOCTH  5—10  rycemin,  cn- 
ônpcKoro  mejiKonpnfla  Ha  oahom  ^epeBe.  EcTecTBeHHoe  ôapnjuioHOCHTejibCTBo  ao  hh- 
(^npnpoBaHna  cocTaBjinjio  0.2—8%.  BnpycHbix,  rpnÔHbix  3a5ojieBaHnn  He  naÖjnoAaJiocb. 

B  nepBOM  noKOJieHHii  cnônpcKoro  mejiKonpaAa  (1963—1964  rr.)  na  nuTbin  aghb 
nocjie  HH(|)Hn,HpoBaHHH  ôapnjuioHOCHTejibCTBO  yBejinnnjiocb  a°  42 — 90.9%.  B  KOHTpojie 
oho  cocTaBHJio  5.4— 5.8%.  B  cbh3h  c  OTMnpaHneM  b  nepnoA  3HM0bkh  h  b  npopecce  pa3- 
BHTiin  6biJio  oTMeneHO  yMeHbmenue  KOJinuecTBa  ôapnjiJioHocnTejien. 

Bo  BTopoM  noKOJieHHii  cnônpcKoro  mejiKonpuAa  (1964—1966  rr.)  nocjie  BbuieTa  6a- 
ooneK  n  3aneTa  nx  H3  npnneraioipHX  HacaJK^eHnn  uncjieHHOCTb  Bpe^HTejin  yBeanunjiacb 
Ao  15—88  ryceHHu;  Ha  ^epeBO. 

Oca^KH  cnocoScTBOBajiii  nepepacnpeAenemno  HH^eKpnn  b  KpoHe  AepeBa  n  BTopnu- 
HOMy  HH^npnpoBaHnK)  xboh.  B  cpeflueM  no  yuacraaM  ôapnjijionocnTejibCTBo  cocTaB- 
jiHJio  11—43%,  b  KOHTpojie  4.1— 6.7%. 

BcJieACTBne  Toro  uto  KyKOJiKir  nepBoro  noKonemin,  noriiöniiie  ot  cenTnpeMnn, 
gencTByiOT  Kan  MHKpoouarn  BnjiOTb  a°  oKyKJiHBaHnn  BToporo  noKOJiennn,  pa3BHTne 
3HH300THH  IIMeeT  CBOH  OCOÔeHHOCTH.  HapUfly  C  BbIMHpaHH6M  UaCTH  6aH,HJIJIOHOCHTejieH 
ngeT  o6pa30Bamie  hobbix.  KojinuecTBo  bapiiJiJiOHocHTejien  AepnuiTcn  Ha  oahom  ypoBHe. 
Tnóejib  BToporo  noKOJiennn  b  CTa^nn  KynojiKH  cocTaBJineT  11.8—36.1%.  Ecjih  b  nepBOM 
noKOJieiiHH  ueTKO  npocjieaaiBajiacb  3aBncnMocTb  MejKfly  KOJinuecTBOM  nornömnx  KyKo- 
jiok  h  HopMon  pacxoAa  npenapaTa,  to  bo  BTopoM  noKOJieHHii  3Ta  3aBncnM0CTb  ncuesaeT. 
AaHHoe  HBJienne  CBH3ano  c  nocTOHHHbiM  HaKonjiemieM  HH^eKpnn  n  BbipaBHHBaHneM 
ee  nanpuHieHHOCTii  b  pe3yjibTaTe  OTMnpaHnn  öapnjiJiOHOCHTejien  ot  cenTnpeMnn  (oco- 
oeHHO  b  CTa^nn  KynojiKn) ,  uto  cAepamBaeT  pocT  uncjieHHOCTH  mejmonpaAa. 

Ha  KOHTpojibHbix  MaccHBax,  r^e  CAepamBaioipHM  HauauoM  hbjihiotch  b  ociiobhom 
HaceK0Mbie-9HT0M0(|)arH,  uncjieHHOCTb  mejiKonpaAa  pe3KO  HapacTaeT  n  yme  b  1966  r. 
obuio  OTMeueno  noBpejKAeHne  HacajK^eHnn. 

B  TpeTbeM  noKOJiennn  cnönpcKoro  mejiKonpaAa  (1966  r.)  HecMOTpn  na  nocToarrabiii 
3aneT  6a6oueK  b  nm|)Hn;HpoBaHHbie  yuacTKii  n  «cTepTyio»  $opMy  3nn300Tnn  HapacTaiiue 
uncjieHiiocTn  b  hhx  nponcxo^HT  Meß  ji  ernie  e,  ueM  b  KOHTpojie.  B  KOHTpojie  uncjieHHOCTb 
TpeTbero  noKOJieHnn  yBejinunnacb  b  36  pa3,  Ha  HH^npnpoBaHHbix  yuacTKax  —  tojibko 
b  6—10  pa3.  Ha  HH^npnpoBaHHbix  yuacTKax  OTMeueno  enieroAHoe  3aMeAJieHiie  TennoB 
pocTa  uncjieHHOCTH  BpeAHTejin.  Ha  HH(|)nn,np ob aHHbix  MaccnBax  HaôjnoAajiocb  OTMiipa- 
Hne  n  3apaH«eHHe  ryceHnn;  TpeTbero  noKOJieHnn.  BapnjuioHocnTejibCTBo  b  cpeAiieM  no 
yuacTKaM  cocTaBjinjio  13.3 — 31.0%.  B  KOHTpojie  ôapnjiJioiiocHTejibCTBo  Aep^nrcn  na 
ypoBHe  1963—1965  rr.  (2.8— 3.5%). 

OÖHapy/Kemie  B036yAHTejin  Ha  Hope  n  XBoe,  b  KnmeuHHKe  n  na  nonpoBax  iraceno- 
Mbix-3HTOMO(|)aroB,  6an;HJiJioHOCHTejibCTBO  n  rnöejib  cpeAH  conyTCTByioiH¡Hx  mejiKonpuAy 
HacenoMbix  HOKa3biBaeT,  uto  OAHOKpaTHO  BHeceHnan  cnopoBan  aHTOMonaToremian  6an- 
Tepnn  «npn/Kiuiacb»  b  jiecHOM  6non;eH03e  n  BCTynnjia  b  cjio>KHbie  MaJioii3yueHHbie  cbhbh 
c  ero  KOMHOiieHTaMn. 

CjieAOBaTeubHO,  aHTOMonaToreHHbie  KpncTajuio(|)opHbie  6an,njiJibi  mo>kho  paccMar- 
pnBaTb  b  KauecTBe  areHTOB  Bocnpon3BeAeHiiH  9HH300thh  cenTiipeMiin  Aa>ne  npn  Majioii 
uncjieHHOCTH  BpeAHTejiH.  KpncTaJiJio^opHbie  öapnjuibi  mojkho  ncnojib30BaTb  b  6opb6e 
c  cnônpcKHM  mejiKonpHAOM  b  npo(|)HJiaKTnuecKHX  pejmx. 
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ON  REVEALING  OF  PATHOGENESIS  OF  THE  ARTIFICIALLY  CAUSED 

DISEASES  OF  INSECTS 


N.  V.  Lappa  —  H.  B.  JIanna 
(Ukranian  Research  Institute  of  Plant  Protection,  Kiev,  USSR) 

Study  of  some  populations  of  Malacosoma  neustria  L.  permitted  to  establish  sus¬ 
ceptibility  of  the  larvae  from  different  populations  to  the  equal  spore  doses  of  Beau- 
veria  bassiana  (Bals.)  Vuill.  according  to  hemolymph  pattern.  As  further  tests  showed, 
the  character  of  artificially  infected  disease  and  larval  death  rate  depended  on  physio¬ 
logical  state  of  an  insect. 

The  same  entobacterine  doses  for  Euproctis  chryzorrhoea  L.  of  different  instar 
(III — VI)  caused  different  rate  of  development  of  pathologic  phenomena  in  the  hemo¬ 
lymph  that  appeared  to  be  corresponding  to  the  susceptibility  of  these  instar  larvae 
to  the  bacillus.  In  the  wintering  3rd  instar  larvae  are  mostly  resistant  to  the  infecti¬ 
ons  and  there  was  observed  a  higher  content  of  the  defensive  cells  —  spindle-shaped 
phagocites  of  high  viability. 

When  applying  Beauverin  against  population  of  where  the  early  stage  of  proto¬ 
zoan  desease  ( Plistophora )  was  found  out,  there  was  observed  the  increase  of  patholo¬ 
gical  phenomena,  peculiar  to  the  protozoan  disease;  —  the  number  of  cells,  typical  for 
the  given  microsporidiosis,  with  the  dissociating  of  nuclear  chromatin,  increased  to  37 
against  4.7%  in  control. 

Such  a  phenomenon  was  also  observed  when  Dendrobacillin  (1%  suspension  of 
preparation)  was  applied  to  the  population  of  Malacosoma  neustria  L.  Microsporidiosis 
of  the  genus  Plistophora  was  also  revealed  on  hematological  examining.  The  number 
of  cells  with  the  initial  dissociation  of  nuclear  chromatin  was  15%  in  the  control,  be¬ 
sides,  10%  of  the  examined  larvae  had  the  initial  stage  of  development  of  parasite 
(schizonts).  Under  influence  of  Bacillus  dendrolimus  Tal.  the  number  of  hemocytes 
with  dissociating  nuclei  increased  to  37%  on  the  third  day  and  schizonts  were  disco¬ 
vered  in  30%  on  the  examined  larvae.  On  the  5th  day  20%  of  larvae,  processed  with 
Dendrobacillin,  had  hemocytes  with  the  final  stage  of  development  of  microsporidia  — 
pansporoblasts  with  spores  —  which  appear  before  the  insect  perish,  they  were  not  fo¬ 
und  out  in  the  control.  Protozoan  desease  became  more  expansive  in  the  case  when 
adding  a  microdose  of  DDT  (0.004%)  to  the  Dendrobacillin,  70%  of  the  larvae  had 
pansporoblasts  with  spores  on  the  5th  day.  Effect  of  the  chemical-biological  control 
is  explained  here  by  more  considerable  activization  of  the  natural  pathogenes. 

Thus,  hematological  control  when  applying  the  microbial  preparations  permits  to 
reveal  the  state  of  population,  and  owing  to  this,  we  have  a  possibility  to  foresee  the 
effective  method  of  the  control  against  insects;  to  determine  the  character  of  the  pa¬ 
thological  process  to  establish  the  resistance  of  insects  to  the  pathogenes  according  to 
the  defensive  reaction  long  before  the  insect  pest  perish,  to  determine  a  degree  of  lar¬ 
vae  susceptibility  of  different  ages  to  the  same  pathogenic  source.  If  the  populations 
are  of  high  viability  the  microdoses  of  insecticide  or  increased  doses  of  biopreparation 
should  be  added. 


JIAPBHIfMßHOE  AEHCTBHE  MHKPOBHLIX  KyJILTYP  rpynnbl 
BACILLUS  CEREUS-THURING1ENSIS 

P.  A.  Lavrent  jev  —  n.  A.  JlaBpeiiTteB 
(BerepunapHbiü  uncruTyr  um.  H.  9.  EayMaua,  Ka3anb,  CCCP) 

Il3BecTHO,  uto  nprnueHemie  xHMHuecKHX  cpegCTB  HMeeT  png  OTpupaTejiBHBix  cTopon. 
K  MHCJiy  KOTOpLIX  CJiegyOT  OTHeCTII  B03HHKHOBeHHe  yCTOHUHBBIX  K  HHCeKTIIgHgaM  110- 
nyjiHgHH  HaceKOMLix,  iiaKonjiemie  imceKTUgHgoB  b  opraHax  h  TKannx  pacTerran  h  >kii- 
bothbix,  uto  MOHíeT  Bi>i3biBaTi>  oTpaBJieHHfl  npH  ynoTpeöJieHim  uejioBeKOM  npogyKTOB 
pacTeHHCBogcTBa  h  /KiiBOTHOBOgcTBa.  OÖJiagan  mnpoKHM  gnana30HOM  geäcTBHH,  imcen- 
THgHgti  napngy  c  Bpegnon  $ayHOH  BM3biBaioT  raôejiB  n  nojie3Hon,  uto  BegeT  k  napyme- 
HHK)  cyigecTByiomHX  B  npnpoge  önopeHOTHuecKnx  OTHomemiii.  Hepegno  cJiegCTBiieM 
Taniix  HapymeHHH  0Ka3i>iBacTCH  yciuiemioe  pa3MHO>KeHHe  BpegHBix  HaceKOMBix.  OTpn- 
paTejiBHBie  nocjiegCTBiin  mnpoKoro  npinvienemiH  HHceKTHgugOB  cTiiMyjinpoBajni  noncKii 
gpymx  MeTOgOB  ÔopBÔBI  C  BpegHBIMH  IiaCeKOMBIMH,  B  UaCTHOCTH  ÖHOJIOrHUeCKIIX. 

B  CBOHX  IICCJiegOBaHHHX  MBI  HCnOJIB30BaJIH  9HT0M0naT0reHHBie  MHKpOOpraiII13MBI 
gJIH  OOpBÖBI  c  KpOBOCOCyigHMH  HaceKOMBIMH. 

HMeioigancn  JiiiTepaTypa  b  gaHnoii  oÖJiacTH  BecBMa  cnygHa  h  b  ochobhom  npegcTaß- 
jieHa  3apy6e>KHBTMH  nccJiegoBamiHMH,  uacTO  hochiii;hmh  npoTHBopeunBBin  xapaKTep. 
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Il3yuajiocb  geiicTBiie  Ha  npeiiMarnnajibiibie  CTa/pin  KOMapon  cnopoo6pa3yioiu,nx 
MiiKpooHbix  KyjibTyp  Bacillus  thuringiensis ,  Bac.  cereus  var.  galleriae,  Bac.  dendrolimus 
n  (J)opM,  He  o6pa3yioiiiiHX  cnopbi,  Bacterium  prodigiosum,  Pseudomonas  pyocyaneuni 
nan  b  jiaöopaTopHbix,  Tab  h  b  nojicBbix  ycjioBiinx. 

OoTjCKTaMii  H3yneHHH  CJiyjKHJiH  JiHBiiHKH  KpoBOCOcynpix  KOMapoB  poßOB  Aedes,  Cu¬ 
lex,  Anopheles  h  jhibhiikh  JiaSopaTopnoro  inTaMMa  C.  pipiens  molestus. 

OöbiHHo  rnöejib  jihuhhok  HacTynajia  nepe3  24  naca  h  iiaöjnoßajiacb  b  Teueiine  pa3- 
Horo  BpeMeHH,  b  3aBHCHMOCTii  OT  TeMnepaTypbi  bo^bi  OnoTona.  ripn  6ojiee  bbicokhx  reivi- 
nepaTypax  ohii  nornöaJiH  ôbicTpee,  a  npn  6ojiee  hh3khx  —  Megjieimee.  TeMneparypa 
20— 22°  C  h  Bbime  oôycjioBJiiiBajia  rnöejib  jihuhhok  b  Teueirae  144—168  uac.  h  öojiee. 
Ilpii  HH3KHX  TeMnepaTypax  ac^cjieKTHBHOCTb  ^eacTBiiH  noHiiæajiacb:  mi>Ke  16°  G  rnÖejiM 
jiHHHHOK  nonni  He  oTMeuajin.  HecnopoBbie  KyjibTypbi  Bad.  prodigiosum ,  P.  pyocyaneum 
OKa3aJlIICb  He3(|)(|)eKTHBHbIMH. 

Bbijio  ycTaHOBjieHo,  uto  Ha  3$(|)eKTHBH0CTb  gencTBnn  öaKTepnü  cyipecTBemioe 
BJIHHHHe  OKa3bIBaiOT  /JJIHTeJIbHOCTb  XpaHCHHH  HITaMMOB  B  JiaÖopaTOpHblX  yCJIOBHHX.  ripll 
nepiiognuecKHx  noceBax  Ha  niiTaiejibUbie  cpeftbi  (MHConenTOHHbiii  arap,  MHConenxon- 
HWH  öyjibOH)  naToreHHOCTb  KyjibTypbi  nocTeneuHo  TepneTcn.  BoccTaHOBJiemie  naToreH- 
HOCTii  B03M0HÍH0  npn  nocjieflyioH];eM  naccupoBaHHH  KyjibTypbi  nepe3  opraHH3M  HaceKo- 
MblX. 


PATHOGENICITY  OF  BACILLI  ISOLATED  FROM  DENDROLIMUS  PINI  L. 

A.  Y.  Leskova,  L.  M.  R  y  b  i  n  a  —  A.  H.  JI  e  c  k  o  b  a,  JI.  M.  P  bi  6  h  h  a 
(All-Union  Research  Institute  for  Agricultural  Microbiology ,  Leningrad,  USSR) 

Reproduction  of  Dendrolimus  pini  L.  was  observed  in  the  Belgorod  region,  USSR 
in  1964 — 1966.  In  the  summer  1966  prior  to  imago’s  first  flight  we  discovered  cocoons 
wTith  perished  insects,  which  permitted  to  extract  two  crystalliferous  bacilli  related  to 
the  thuringiensis  group.  Over  40%  of  caterpillars  of  the  new  generation  acted  as  car¬ 
riers  of  these  bacilli.  This  enabled  to  predict  the  numeral  reduction  of  the  pest  follo¬ 
wing  the  wintering  period.  Indeed,  caterpillars  died  off  prior  and  throughout  the  win¬ 
ter  period.  Their  number  reduced  by  spring  in  half. 

According  to  its  biochemical  and  serological  1  reactions  one  bacillus  (its  typical 
strain  1:1)  was  ascribed  to  Bacillus  thuringiensis  serotype  IV  dendrolimus.  The  other 
(typical  strain  27-3)  is  nonidentified  with  the  known  Bac.  thuringiensis  serotypes: 
according  to  its  biochemical  properties  it  is  very  close  to  bacilli  of  serotype  V  galle- 
riae ,  however,  the  Foges — Proskauer  reaction  proved  to  be  negative  and  the  H-antigen 
reaction  with  var.  galleriae  serum  develops  in  a  positive  way  at  insignificant  dilutions 
(1  :  800).  It  is  noteworthy,  that  the  distinguishable  features  of  these  bacilli  in  accor¬ 
dance  with  the  shape  of  parasporal  inclusions  formed  by  the  latter:  in  strain  1  :  1 — 
they  are  large,  rhomboidal  and  elongated  and  in  the  case  of  strain  27-3  the  inclusions 
are  of  minute,  cuboidal  form.  Bacilli  preserve  their  properties  and  shape  of  inclusions 
when  cultivated  in  artificial  media,  in  passage  through  insects. 

Bacilli  were  extracted  from  perished  and  living  insects.  It  is  worth  noting  that 
bacillus  of  1-1  type  is  always  associated  with  the  noncrystalliferous  bacillus  (typical 
4-2  strain).  The  bacillus  of  the  27-3  type  was  isolated  from  D.  pini  in  pure  culture. 

The  D.  pini  population  most  frevuently  reveals  bacillus  of  1-1  type  (80%);  its 
frequency  rate  exceeds  that  of  the  27-3  type  of  bacillus  (20%). 

It  was  established  that  the  1-1  and  27-3  strains  maintain  some  kind  of  antago¬ 
nistic  relations.  In  a  mutual  culture  being  placed  into  a  solid  or  liquid  medium  the 
1  :  1  strain  suppresses  growth  of  strain  27-3.  No  antagonism  was  pointed  out  between 
strain  1-1  and  4-2.  Posisibly,  strain  4-2  is  a  noncrystalliferous  form  of  bacillus  type  1  :  1. 
It  was  observed  that  this  strain  develops  the  biochemical  and  serological  reactions 
in  accordance  with  the  pattern  established  for  serotype  IV. 

'  The  pathogenicity  of  the  isolated  bacilli  of  D.  pini  proved  to  be  dissimilar.  Strain 
27-3  causes  the  destruction  of  80 — 100%  of  caterpillars  on  5 — 7th  day  after  infection. 
Though  strain  1-1  is  the  most  widely  distributed  one  within  the  D.  pini  population 
yet  it  appeared  to  be  less  pathogenic  —  40 — 70%  of  caterpillars  died  on  the  10th  day. 
This  strain  displayed  feeble  pathogenicity  towards  Galleria  mellonella  L.,  nonpathoge¬ 
nicity  towards  Agrotis  segetum  Schiff,  and  high  pathogenicity  towards  Stilpnotia  sali- 
cis  L.  Strain  27-3,  on  the  contrary,  causes  total  and  rapid  destruction  of  G.  mellonella 
and  kills  up  to  65%  of  S.  salicis.  Strain  4-2  is  very  weak  in  its  pathogenic  effect  to¬ 
wards  insects  (10 — 20%). 

Strains  1-1  and  4-2  fail  to  from  exotoxin,  which  has  a  destructive  effect  towards 
flies.  The  cultural  fluid  of  strain  27-3,  following  centrifugation,  causes  destruction  of 


1  Immunologic  sera  were  received  from  the  Pasteur  Institute,  Paris. 
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Drosophila,  Grijllus  campeslris  L.  and  A.  segetum  larvae.  However,  the  exogenic  acti¬ 
vity  of  strain  27-3  is  lower  than  in  Bac.  thuringiensis  var.  thuringiensis  Berliner.  The 
spore-endotoxin-exotoxin  complex  of  strain  27-3  causes  a  rather  high  destruction  of 
caterpillars  in  A.  segetum  (95%). 

Thus,  two  crystalliferous  bacteria  isolated  from  D.  pini  are  distinguished  accor¬ 
ding  to  their  biochemical,  serological  and  pathogenic  properties.  This  fact  permits  to 
regard  them  as  different  variants  of  the  thuringiensis  group.  Bacilli’s  pathogenic  fea¬ 
tures  related  to  different  insect  species  may  be  considered  as  an  additional  criterion 
for  the  differentiation  of  bacilli  pertaining  to  the  thuringiensis  group.  Special  interest 
ought  to  be  ascribed  to  the  bioassays  related  to  G.  mellonella. 

In  selecting  bacilli  for  some  definite  practical  purpose  attention  should  be  atta¬ 
ched  not  only  to  the  frequency  rate  of  the  pathogene  within  the  population  of  the  gi¬ 
ven  species  and  its  pathogenicity  in  relation  to  the  host  organism,  but  also  its  toxige¬ 
nic  capacity  and  pathogenicity  towards  different  insect  groups. 


ETUDES  DES  LESIONS  INTESTINALES  CONSECUTIVES  A  LTNTOXICATION 
DE  PIERIS  BRASSICAE  L.  PAR  BACILLUS  THURINGIENSIS 

J.  Lhoste,  D.  Martouret 

(Station  de  Recherches  de  lutte  Biologique  et  de  Biocoenotique, 

La  Minière  par  Versailles,  France) 

Martouret  et  al.  (1965)  entre  autres  ont  montré  que  l’intoxication  des  chenilles  de 
Pieris  brassicae  L.  par  ingestion  de  l’inclusion  parasporale  de  Bacillus  thuringiensis , 
s’accompagne  fréquemment  de  lésions  cytologiques  de  l’épithélium  mésentérique.  Au 
cinquième  âge  larvaire,  il  n’a  par  été  établi  de  relation  entre  l’apparition  du  démantè¬ 
lement  intestinal  et  la  mortalité;  aussi  de  telles  lésions  ont-elles  été  concidérées 
comme  des  phénomènes  secondaires  de  l’intoxication. 

Ultérieurement  Benz  (1966)  démontre  que  l’ingestion  d’inclusions  parasporales 
facilite  les  échanges  entre  le  milieu  intestinal  et  l’hémolymphe  tandis  que  Lecadet 
et  Martouret  (1967)  constatent  que  l’injection  intrahémocoelique  d’hydrolysat  de  toxine 
bactérienne  provoque  les  mêmes  symptômes  externes  que  l’ingestion  de  l’inclusion  pa¬ 
rasporale.  Aussi  l’étude  du  mode  d’action  de  B.  thuringiensis  doit  tenir  compte  du  fran¬ 
chissement  de  la  paroi  intestinale  par  la  substance  toxique  bactérienne. 

Il  restait  donc  à  vérifier  si  l’intoxication  par  injection  intrahémocoelique  causait 
des  dommages  à  l’épithélium  mésentérique. 

Techniques  expérimentales 

Pour  préciser  le  rôle  du  mésenteron  dans  le  processus  d’intoxicqtion  il  a  été  pro¬ 
cédé  à  une  série  d’expérimentations  permettant  de  comparer  les  effets  d’une  solution 
d’un  hydrolysat  enzymatique  d’inclusions  parasporales,  en  utilisant  la  voie  orale  et 
l’injection  intracoelomique. 

Les  conditions  générales  de  l’expérimentation  et  les  techniques  utilisées  sont  cel¬ 
les  qui  ont  été  décrites  précédemment: 

—  Lhydrolysat  enzymatique  est  obtenu  in  vitro  à  partir  des  inclusions  paraspora- 
les  de  B.  thuringiensis ,  sérotype  1,  d’après  Lecadet  et  Dedonder  (1967).  La  fraction  pro¬ 
téinique  non  dialysable  est  utilisée  en  solution  stérile  en  tampon  pH  8.0  à  différentes 
dilutions  de  la  concentration  initiale  de  1.15  mg  de  protéine  par  1  ml. 

—  L’ingestion  forcée  et  l’injection  intrahémocoelique  sont  pratiquées  à  l’aide 
d’une  microseringue  à  raison  de  25  jxl  de  solution  par  gramme  de  poids  vif  sur  le  cin¬ 
quième  âge  larvaire  des  chenilles  de  P.  brassicae  selon  Lecadet  et  Martouret  (1967). 

—  Les  contrôles  utilisent  les  techniques  histologiques  décrites  par  Martouret  et 
al.  (1966). 

Les  observations  histologiques  faites  sur  l’état  du  mésenteron  aprè  48  heures  sont 
notées  de  telle  sorte  que  l’importance  ou  la  fréquence  des  lésions  se  traduisent  par  une 
échelle  de  valeurs: 

—  Valeur  O:  pas  de  lésion. 

—  Valeur  1:  les  cellules  du  type  II  sont  très  vacuolées,  la  brosse  les  cellules 
épithéliales  peut  être  partiellement  érodée. 

—  Valeur  2:  libération,  dans  la  lumière  intenstinale  de  portion  de  cytoplasme.  La 
brosse  devient  difficilement  visible.  Quelques  cellules  du  type  II  peuvent  avoir  dis¬ 
paru,  laissant  la  basale  à  nu. 

—  Valeur  3:  les  cellules  du  type  I  sont  peu  altérées.  Les  cellules  du  type  II  sont 
très  affectées,  de  nombreux  noyaux  sont  pycnotiques.  Au  voisinage  de  la  basale,  on 
observe  souvent  une  importante  prolifération  des  cryptes  de  régénération.  L’épithélium 
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peut  faire  défaut  sur  une  longueur  plus  ou  moins  grande.  La  lumière  intestinale  est 
envahie  de  déchets  amorphes  et  d’une  flore  importante  de  microorganismes. 

—  Valeur  4:  le  délabrement  intéresse  aussi  bien  les  cellules  du  type  II  que  celles 
du  type  I,  celles-ci  persistent  le  plus  longtemps.  Le  mésenteron  est  en  général  réduit 
à  la  seule  basale.  La  flore  intestinale  est  très  dense. 

Le  mésenteron  de  chaque  individu  est  examiné  et  une  note  individuelle  lui  est 
attribuée  en  fonction  de  son  état.  Pour  l’ensemble  des  individus  soumis  par  la  même 
voie  à  une  même  dose  de  substance  toxique  la  valeur  moyenne  est  établie  et  portée 
dans  le  tableau  ci-dessous. 

Indépendamment  de  l’étude  histologique,  la  mortalité  consécutive  à  l’intoxication 
est  observée  dans  chacune  des  conditions  expérimentales. 


Mode  d’intoxication 

Concentrations  toxiques  administrées 

0.1 

N 

0.5 

N 

0.01  N 

0.005  N 

0.002  N 

I 

M 

I 

M 

I 

M 

I 

M 

I 

M 

Ingestion  forcée 

4 

90 

0.7 

30 

0.4 

20 

0.2 

0 

Injection  coeio- 

inique . 

3 

40 

2 

30 

0 

20 

0.7 

10 

Note.  Indices  exprimant  l’état  du  mésentron  en  fonction  de  la  dose  administrée:  I  —  indice 
moyen:  0  —  absence  de  lésion,  4  —  destruction  complète;  M  —  pourcentage  moyen  de  mortalité. 


Resultats 

Des  quatre  lots  d’individus  ayant  reçu  par  ingestion  forcée  la  solution  toxique  di¬ 
luée  à  0.1  (R),  0.01  (S),  0.005  (T)  et  0.002  (U),  ceux  qui  sont  soumis  aux  doses  toxi¬ 
ques  les  plus  élevées  (R  et  S)  manifestent  les  lésions  mésentériques  les  plus  graves, 
et  une  mortalité  élevée. 

Les  quatre  lots  traités  par  injection  intrahémocoelique  avec  des  dilutions  0.1  (L) 
0.05  (M)  0.01  (N)  et  0.005  (O)  présentent  des  effets  tout  à  fait  comparables  à  ceux 
engendrés  par  l’intoxication  per  os.  Cependant  pour  une  même  dose,  les  lésions  sont 
moins  accentuées  et  les  mortalités  observées  plus  faibles  que  dans  l’intoxication  orale, 
comme  l’avaient  déjà  constaté  Martouret  (1964),  Lecadet  et  Martouret  (1967). 

Etant  donné  que  le  premier  symptôme  d’intoxication  est  une  anorexie  très  caracté¬ 
ristique,  la  recherche  des  lésions  du  système  nerveux  a  été  enterprise;  aucune  des 
méthodes  cytologiques  usuelles  mises  en  oeuvre  pour  l’examen  de  ce  tissu  n’a  permis 
de  déceler  la  moindre  image  permettant  de  conclure  à  une  modification  cytologique 
par  rapport  aux  témoins. 

Discussion 

D’après  ces  observations  on  est  amené  à  constater:  1)  que  plus  la  dose  toxique  est 
élevée,  plus  le  pourcentage  de  mortalité  augmente,  quelle  que  soit  la  voie  choisie  pour 
l’administration  du  toxique;  2)  que  l’action  du  toxique  se  minifeste  aussi  par  introdu¬ 
ction  directe  dans  la  cavité  coelomique  mais  avec  une  intensité  moindre  que  par  pas¬ 
sage  dans  l’intestin. 

La  substance  toxique  bactérienne  semble  susceptible  de  franchir  la  paroi  intestinale 
vraisemblablement  à  la  faveur  des  modifications  de  perméabilité  signalée  par  Benz 
et  l’on  peut  admettre  que  les  lésions  cytologiques  intestinales  ne  sont  que  des  phéno¬ 
mènes  secondaires  apparaissant  alors  que  l’intoxication  atteint  déjà  une  phase  avancée. 

Sans  préciser  encore  davantage  les  mécanismes  ni  le  site  causal  du  processus  to¬ 
xique,  il  n’en  reste  pas  moins  évident  que  l’intestin  ou  les  enzymes  qu’il  contient  joue 
un  rôle  important  sinon  essentiel  dans  l’intoxication  imputable  a  l’hydrolyse  de  l’in¬ 
clusion  parasporale  de  B.  thuringiensis. 


c  Tpyabi  XIII  M3K 
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O  CHHEPrETHHECKOM  ßEHCTBHH  rPAHYJI  H  EAKTEPHfï  HA  ryCEHHIJ 
CIIEMPCKOrO  HIEJTKOnPHAA  (DENDROLIMUS  S1BIRICUS  TSCHETW.) 


V.  P.  Lukjantschikov  —  B.  n.  JlyKLAHHHKOB 

( BcepoccuücKuü  HaijHHo-uccjiedoearejibCKuü  uhctutijt  3au^UTu  pacTeuuü, 

PaMOHb  BoponeoKCKoù  o6ji.,  CCCP) 

Ii3ynaJiocb  BJiHHHHe  öaKTepnajifciion  n  BiipycHoii  nii^enpim  iipn  o^hhohiiom  h  co- 
BMecTHOM  npHMeHemm  na  rycemin,  cnônpcKoro  mejiKonpnfla  Dendrolimus  sibiricus 
Tscketw.  riepBLm  odlit  CTaBHJiCH  Ha  ryceHnpax,  ocTaBHinxcH  b  îkhblix  nocjie  3aTyxa- 
HHH  cenTHpeMHH.  ryceHmjbi  flejiHJiHCL  na  HGTLipe  rpynnbi  (b  ÆByx  hobtophocthx)  .  Ilep- 
Ban  rpynna  rycennn;  BTopnnrio  3apamajiacb  nepe3  KopM  cnopaMH  Bacillus  dendrolimus 
b  jieTajiLiiLix  flosax.  BTopan  rpynna  rycennn;  3apamaJiacb  nepe3  Kopai  cnopaain  6an,njni 
b  JieTaJiBHLix  ^03ax  h  BnpycoM  rpaHyjie3a  —  Bergoldiavirus  dendrolimus.  TpeTLH 
rpynna  rycennn,  3apamaJiacb  noAKomno  yKOJiOM  cTepnjibiion  nrjibi,  CMoneHHon  cycneH- 
3nen  6an,njni  (KoupeHTpapnn  0.1  mjih  MimpoOntix  Tejí  b  1  mji).  HeTBepran  rpynna  ry- 
cennn,  3apamajiacb  nepe3  KopM  tojilko  BnpycoM  rpanyjie3a.  HaéjnoAenna  3a  ryceHnpaam 
ripoBo^njincb  b  Tenemie  40  ^Hen. 

B  nepBon  rpynne  3a6ojieBannH  n  rnôejin  ryceHnn;  ot  cenTimeamn  He  Haöjno^ajiocb. 
Bo  Bïopon  rpynne  ryceHnn,  nepe3  Tpoe  cyTOK  nocjie  sapamennn  Hanajiacb  caiepTnocTb 
rycennn;  ot  cenTHMepnn  n  Ha  nnTbie  cyTKii  nornôjio  ot  80  æo  87%  Bpe^nTean.  B  Tpe- 
Tbeñ  rpynne  nepe3  cyran  nornôjin  ot  cenTnpeMnn  Bce  ryceHnpbi.  B  neTBepTon  rpynne 
OTMenena  MaccoBan  rnôejib  rycennn;  ot  rpaHyjiesa  b  nepiiop;  c  27-ro  no  40-n  ,n;eHb. 

HapaJiJiejibHO  no  Tanon  me  cxeaie  n  b  Te  me  cponn  ¿buio  npoBe^eHO  3apamemie 
BTopon  napTHii  rycennn;,  paHee  ne  no^BepraBinnxcn  nn^npiipoBannio  MHKpoôaMii  n  bh- 
pycaMH.  Bbuiii  nojiyneHbi  cjie,n,yioin,He  peayjibTaTbi: 

B  nepBoii  rpynne  ryceHnn,,  nonymiBiniix  cnopbi  Bac.  dendrolimus  per  os,  nornôjio 
28%  ryceHnn;.  Bo  BTopon  rpynne  ryceHnn;,  nojiynnBmnx  ^soniioe  HH$Hn,npoBaHHe  b  ne- 
pno^  c  3-nx  no  5-e  cyTKn,  ot  cenTnneMnn  nornÔJio  flo  92%  ryceHnn;.  B  Tpemen  rpynne 
nepe3  cymn  Bce  ryceHnpbi  nornÔJin  ot  cenTiipennn.  B  neTBepTon  rpynne  MaccoBan  aa- 
ôojieBac-MocTb  n  rnôejib  ryceHnn;  ot  rpaHyjie3a  OTMenajiacb  b  nepnoß  c  28-ro  no  45-is 
ßem»  (najio  ot  79  ßo  83%  ryceHnn,). 

IlccjieflOBaHiin  noKa3ajin,  hto  y  nepemnBmnx  ryceHnn;  B03iinKaeT  aHTHOaKTepnajib- 
Hbiñ  HMMymiTeT. 

üo  HaniHM  HaÔjno^ennHM,  HMMyHHbiM  Oapnepoai  HBjineTcn  Kumennan  cTemîa.  no- 
Bn^naiOMy,  reMOJiHM^a  ryceHnn,  He  iirpaeT  cymecTBemion  pojm  b  aHTnôaKTepnajibHOM 
HMMyHHTeTe,  xoTH  HaMii  h  OTMenajiacn  aKTHBHan  peaKpnn  y  reaiopHTOB  Ha  napsHTe- 
paJibHO  BBe^emibie  MHKpoopraHH3Mbi.  Oaron,HT03  Tanme  OTMenaacn  n  npn  HHT>eKn,HH  ry- 
cennpaM  HeKOTopbix  Kopnj^cKyjinpHbix  BerpecTB. 

3apamenne  ryceHnn;  cnönpcKoro  HiejiKonpn^a  BnpycoM  rpaHyjie3a  cos^aeT  6jiaro- 
npHHTHyiO  B03M0miI0CTb  flJIH  npOHHKHOBeiIHH  SHTOMOHaTOreHHOÌÌ  MHKpO(|)JIOpbI  H3  KH- 
ineniinKa  b  nojiocTb  Tejía.  Kan  noKasajin  riiCTonaTOJioranecKiie  Hccjie^OBarinn,  oto  o6y- 
cJiOBjïHBaeTCH  Hopameiineai  BnpycoM  KJieTOK  Rnmeniion  CTeiiKn  (cpe/jHen  khihkh)  ny 
cjieAOsaTejibiio,  ocjiaöJiemieM  öapbepiion  $yHKpnn  nocJie^nen. 

B  HMMyHHTeTe  y  ryceHnn;  ocnoBiiyio  3ain;HTHyio  aHTnöaKTepnajibnyio  $yHKH,nio  bu- 
nojiHaeT  annTejinn  KnmenHHKa,  b  ocoöeHHOCTH  pnjiHHflpnnecKne  KJieTKH  cpefliien  khhikii. 
B  Meribinen  Mepe  3thm  cbohctbom  o6jia^aioT  n  KOJiöoBH^Hbie  (SoKajiOBH^Hbie)  KJieTKH* 

I^iiJiHH^piniecKHe  KJieTKH  3axBaTbrBaiOT  nonaBranx  b  KiimenHHK  naToreHiibix  MHKpo- 
6ob  n  niiKancyjinpyioT  nx  bh3Khm  OKcn^njibiibiM  cenpeTOM.  3aTeM  annnajibiibin  ynacTOK 
KJieTKH  BMecTe  c  HHKancyjinpoBaHHbiM  B036y^HTejieM  OTTopraeTCH  b  hojioctb  Knmen- 
HHKa  n  BbiBo^HTCH  BMecTe  c  3KCKpeMeHTaMii  napymy. 

y  ryceHnn;  cnöiipcnoro  mejiKonpHAa  omeneria  B03pacTHan  ycTonnnBOCTb  k  6aKTe- 
pnaJibiibiM  npenapaTaai.  ycTOÍniHBocTb  KninenHnKa  k  npOHiiKHOBeHnio  nepe3  Hero 
MHKpo(|)Jiopbi  y  MOJio^bix  ryceHnn,  no  OTHomeimio  k  Bac.  dendrolimus  Bbipamena  CJia- 
oee,  neM  y  rycennn;  CTapmnx  B03pacT0B.  Hanöojiee  pa3BiiTa  OapbepHan  (^yHKpnn  kh- 
menHHKa  y  rycennn;  cpeflHiix  (III— IV)  BospacTOB.. 

Harnn  naójiio^enna  b  npon3BOflCTBeHHbix  ycJioBnnx  3a  ncnbiTamiHMH  MHKpoÖHbix  n 
BHpycHbix  npenapaTOB  npoTiiB  cii5npcKoro  mejiKonpn^a  noKa3ajin,  hto  BbicoKan  3(|)(|)eK- 
THBiiocTb  npiiMeHeHHH  oaKTepnajibHbix  npenapaTOB  jj,ocTHiajiacb  TaM,  r^e  nonyanpna 
BpefliiTejiH  b  toh  min  linón  CTeneiin  öbuia  nopameHa  BnpycHbiM  saöojieBanneM  (rpaHy- 
Jie30M).  Tan,  npn  npoH3Boji;cTBeiiHbix  HcnbiTaHnnx  öaKTepnajibHbix  npenapaTOB  npoTim 
ryceHnn;  cnöiipcnoro  ineJiKonpflAa  b  TyBHHCKon  ACCP  b  1962  r.  rn5ejib  rycennn;  OKa3a- 
jiacb  b  6  pan  Bbime  Ha  Tex  yaacmax,  KOTopbie  HMejin  ecTecTBeimyio  3apameHiiocTb  rpa- 
Hyjie30M. 

B  npnpo^iibix  ycjioBimx  HaMH  OTMeneH  Tanme  «CHHeprn3M»  BiipycoB  (po^a  M orator- 
virus)  n  3iiTOMO(|)TopoBbix  rpnôoB,  Bbi3BaBHiHX  3nn300THio  h  MaccoByio  rn6eJib  ryceiinij 
JiHCTBeHHHnnon  nH^eHiiiibi  Semiothisa  pumila  Kusn.  b  onarax  MaccoBoro  pa3MHomeHiiBr 
(Taemiibie  Jieca  3anaji;Hon  Cn6npH). 
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Haöjnoßennfl  nocjie^niix  jieT  npnBOßiiT  Hac  k  yßen^eiinio,  uto  b  ocjiaojienHBix  bh- 
pycHoii  HH(|)eKi3,iieH  nonyjmpiinx  BpegHTejieñ  npn  Biieceimii  H3BHe  aiiTOMonaToremioü 
MHKpo(|)jiopi)i  ( Bac .  dendrolimus  h  flp.)  Teuenne  B03HHKnieñ  cenTHqeMHii  MOHteT  npno5- 
peTETi»  annaooTiiuecKim  xapaKTep  b  OTjimnie  ot  nn<|)Hn,npoBaHHH  BpegirrejieH  tojibko  oæ- 
HHMH  MHKpOÖHHMH  npenapaTaMH,  OT  KOTOptlX  anH300THH  OÖBIUHO  ne  B03HHKai0T. 

TaKHM  oopa30M,  B03pacTHyio  n  npnoßpeTemiyio  ycToihiHBOCTB  y  rycemin;  k  neuo-« 
TopLiM  aiiTOMonaToreHHHM  MiiKpoopraiiH3MaM  moîkho  npeoßOJieTB  BBe^emieM  b  nony-> 
jihh,hk)  BpeflHTejien  KOMÖiraiipoBaHHBix  BiipycHo-MHKpobiiBix  npenapaTOB. 


THE  MECHANISM  OF  PATHOGENICITY  OF  PSEUDOMONAS 
AERUGINOSA  FOR  GALLERIA  MELLON  ELLA  LARVAE 


0.  Lysenko,  M.  Kucera 
(Institute  of  Entomology,  Acad.  Sci.,  Prague,  CSSR) 

In  the  previous  papers  (1968)  it  was  shown  that  the  bacterium  Pseudomonas 
aeruginosa  produced  a  toxin  toxic  for  larvae  of  Galleria  mellonella.  Biochemically 
the  toxin  is  identical  with  the  proteinases  produced  by  this  bacterium.  The  results 
showed  that  the  toxic  enzyme  had  specific  affinity  only  to  some  distinct  protein 
fractions  of  the  larvae  haemolymph. 

To  verify  this  working  hypothesis  it  was  necessary  to  determine  the  enzymatic 
specificity  of  the  proteinase  isolated  as  a  purified  enzymatic  preparation  by  the  use 
of  synthetic  peptides  and  to  compare  it  with  the  in  vitro  activity  on  some  protein 
fractions  of  the  Galleria  larvae  haemolymph. 

The  specificity  of  the  enzyme  to  split  some  peptide  bonds  was  studied  by  means 
of  44  synthetic  peptides  and  the  liberated  amino  acids  were  determined  chromato- 
graphically.  The  enzyme  splits  the  peptide  bonds  of  a  tetrapeptide  and  tripeptide 
containing  the  amino  group  of  glycine,  phenylalanine  and  leucine  and  of  dipeptides 
containing  the  amino  group  of  glycine,  alanine,  serine,  leucine,  norleucine,  valine, 
norvaline,  amino  butyric  acid,  asparagine,  phenylalanine,  the  tyrosine.  The  enzyme 
does  not  split  the  typical  synthetic  substrates  attacked  by  trypsin-like  enzymes. 
The  specificity  of  studied  enzyme  is  relatively  broad,  but  in  spite  of  further  expe¬ 
riments  the  liberation  of  alanine,  phenylalanine,  leucine,  and  valine  is  of  a  great 
importance. 

In  order  to  compare  these  results  dealing  with  synthetic,  chemically  defined 
substrates,  i.  e.  peptides,  with  the  hydrolytic  activity  of  the  toxic  enzyme  on  the  hae¬ 
molymph  as  a  natural  substrate,  it  was  necessary  to  isolate  the  protein  fractions 
of  the  haemolymph.  For  this  purpose  gel  filtration  technique  and  preparative  disc 
electrophoresis  was  employed.  Even  though  there  were  some  technical  problems 
connected  with  gel  detachment  and  with  the  modified  mobility  of  the  fractions  thus 
obtained,  some  of  isolated  fractions  were  used.  Three  main  protein  fractions  before 
and  after  their  digestion  due  to  the  toxic  enzyme  were  dansylated.  It  is  remarkable 
that  in  the  unhydrolysed  protein  fractions  the  occurence  of  the  end  groups  does  not 
follow  the  random  distribution  which  might  be  expected  in  such  a  complex  protein 
composition.  Four  kinds  of  amino  acid  residues,  i.  e.  methionine,  hydroxyproline,  ly¬ 
sine  and  glutamic  acid  were  found.  This  finding  suggests  that  either  these  amino  acids 
constitute  the  start  signals  for  the  iniciation  of  polypeptide  chains  or  the  remaining 
amino  acids  were  not  detected,  because  of  acylation  of  their  amino  groups.  This  is 
in  a  good  agreement  with  the  data  of  Waller  (J.  Mol.  Biol.,  7  :  483,  1963),  who  found 
that  instead  of  random  mixture  the  majority  of  N-terminal  amino  acids  of  the  soluble 
Escherichia  coli  proteins  were  methionine  and  alanine  only.  The  enzymatic  hydrolysis 
by  the  toxic  protease  liberated  N-terminal  threonine,  alanine,  glycine,  phenylalanine, 
leucine,  and  valine  from  the  fraction  N°  2  and  threonine,  alanine,  phenylalanine,  leu¬ 
cine,  and  valine  while  lacking  glycine  from  the  fraction  N°  3.  The  fraction  JVB  1  was 
not  split  at  all,  which  finding  was  approved  by  the  total  digestibility  of  the  fraction 
N°  1  as  determined  by  trichloroacetic  acid  filtrate  analysis. 

These  results  may  lead  to  several  conclusions,  two  of  which  seem  to  be  well 
supported:  1)  The  specificity  of  the  toxic  enzyme  as  determined  on  the  synthetic 
substrates  was  in  a  good  agreement  with  the  enzyme  action  on  the  natural  substrates 
isolated  from  the  larval  haemolymph.  2)  Not  all  of  the  haemolymph  fractions,  as  far 
as  they  were  examined,  were  attacted.  In  those  which  were  attacked,  peptides  ending 
by  roughly  similar  sets  of  N-terminal  amino  acids  were  liberated. 

One  of  the  possible  working  hypothesis  stated  that  the  toxic  effect  depends 
on  the  formation  of  peptides,  which  had  been  toxic  for  the  larvae.  The  results  pre¬ 
sented  here,  in  many  ways  agree  with  this  statement.  In  order  to  be  sure  in  this 
respect  it  would  be  necessary  to  isolate  and  test  these  split  products  for  their  toxicity. 
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DONNÉES  BIOLOGIQUES  ET  HISTOPATHOLOGIQUES 
SUR  ONE  AMIBIASE  D’ORTHOPHÈRES 


G.  Martoia,  I.  C.  Corbel 

(Laboratoire  de  Biologie  animale  C,  Faculté  des  Sciences  de  Paris, 
Laboratoire  de  Microscopie  électronique  appliquée  à  la  Biologie, 

CHRS,  Paris,  France) 

Malameba  locustae  (King,  Taylor,  1937)  est  un  parasite  des  tubes  de  Malpighi  des 
Acridiens;  il  y  vit  confiné  dans  la  lumière,  et  présente  des  formes  libres  et  des  for¬ 
mes  enkystées. 

L'étude  expérimentale  de  ce  parasitisme  a  été  réalisée  sur  des  individus  de  Lo¬ 
custa  migratoria  contaminés  dès  l’éclosion,  par  voie  orale,  à  partir  de  formes  enkystées. 
La  spécificité  de  Malameba  à  l’égard  des  Acridiens  semble  assez  stricte,  puisque  des 
essais  de  contamination  ont  échoué  chez  les  Tettigonides,  et  n’ont  abouti  que  chez 
un  seul  individu  de  Gryllide.  Cet  exemple  montre  toutefois  que  le  parasite  peut  trou¬ 
ver  ailleurs  que  chez  les  Acridiens,  des  conditions  compatibles  avec  son  développe¬ 
ment.  Les  difficultés  de  contamination  des  Gryllides  pourraient  être  dues  à  la  dispo¬ 
sition  anatomique  particulière  des  systèmes  digestif  et  excréteur  qui,  on  le  sait, 
ne  communiquent  entre  eux  que  par  un  orifice  unique  et  très  étroit. 

Le  cycle  du  parasite  est  d’environ  deux  semaines.  Après  ingestion,  les  kystes 
s’ouvrent  dans  la  lumière  du  tube  digestif,  et  dès  le  troisième  jour,  l’infestation 
s’est  propagée  aux  tubes  de  Malpighi.  Une  contamination  naturelle  et  permanente  est 
assurée  par  le  rejet  de  nombreux  kystes.  L’expulsion  se  produit  surtout  au  moment 
des  mues  et  intéresse  à  la  fois  des  formes  libres  et  des  formes  enkystées.  Dans  la 
lumière  proctodéale,  les  protistes  sont  enrobés  dans  des  masses  muquenses  sécrétées 
au  niveau  du  mésenteron. 

Les  formes  non  enkystées  présentent  souvent  une  vacuole,  un  on  deux  grains 
chromatiques  et  de  nombreux  ribosomes;  les  synthèses  de  glycogène  y  sont  importan¬ 
tes.  Ces  formes  se  multiplient  par  division  binaire,  selon  un  processus  mitotique 
visible  au  microscope  électronique.  Les  stades  enkystés,  entourés  d’une  paroi  fib¬ 
reuse,  ont  yn  cytoplasme  riche  en  glucides  et  en  aminoacides. 

Chez  Locusta ,  la  structure  histologique  des  tubes  de  Malpighi  infestés  est  pro¬ 
fondément  modifiée.  En  même  temps  que  leur  diamètre  s’accroît,  leur  paroi  s’amincit. 
Les  mucocytes  sont  le  siège  d’une  intense  sécrétion,  et  la  phase  de  stockage  que  Ton 
observe  toujours  chez  l’individu  indemne,  disparaît.  Le  mucus  s’écoule  de  façon  con¬ 
tinue  dans  la  lumière,  où  il  enrobe  les  kystes.  La  pigmentogenèse  est  également 
plus  intense;  de  nombreux  noyaux  élaborent  des  granules  d’ommochromes  qui,  comme 
le  mucus,  sont  rejetés  dans  la  lumière.  Par  ailleurs,  des  hémocytes  s’accolent  aux 
tubes  contaminés,  créant  des  sortes  de  nodules.  Dans  les  espèces  où  la  durée  de  vie 
peut  être  accrue  expérimentalement  ( Nomadacris  mâles  en  diapause  imagínale),  les 
désordres  sont  plus  importants.  Certains  tubes  de  Malpighi  constituent  des  «poches 
à  kystes»  très  volumineuses;  les  noyaux  de  leur  paroi  subissent  une  dédifférenciation, 
et  les  fragments  issus  de  leur  pulvérisation  se  retrouvent  mêlés  aux  kystes. 
En  outre,  la  perforation  de  nombreux  tubes  provoque  une  contamination  du  corps  gras. 

La  maladie  chronique  n’entraîne  ni  mortalité  notable,  ni  perturbation  de  cycles 
biologiques;  la  durée  de  la  vie  larvaire  et  l’acquisition  de  la  maturité  génitale  de 
l’imago,  en  particulier,  ne  sont  pas  modifiées.  Malgré  la  dégradation  notable  des  tubes 
des  Malpighi,  l’excrétion  même  ne  semble  pas  profondément  modifiée,  au  moins 
quant  à  l’élimination  des  déchets  puriques.  Le  fait  s’explique  en  partie  par  l’impor¬ 
tante  participation  de  la  paroi  proctodéale  à  cette  élimination.  En  outre,  l’accroisse¬ 
ment,  du  nombre  des  tubes  de  Malpighi  étant  constant  au  cours  de  la  vie  larvaire, 
l’appareil  excréteur  n’est  jamais  totalement  contaminé. 


MOPtPOJlOrHHECKHE  H3MEHEHHH  BHTOMOnATOTEHHBIX  EAKTEPMR 
110 J\  BJIHHHHEM  PEHTrEHOBCKOFO  OBJiyHEHHH 

A.  I.  M  a  s  c  h  a  n  o  V  —  A.  H.  M  a  m  a  h  o  b 
(Hhctutijt  jieca  u  dpeeecunu  CO  AH  CCCP,  Kpacnonpcn,  CCCP) 

C  pejiLK)  noBLimemm  aKTiiBHOCTir  KpiiCTaJiJioo6pa3yK>miix  BHTOMonaToreHHtix  Kyjim 
ryp  HaMii  Hcnojib30BajiHCb  peHTrenoBCKiie  h  raMMa-Jiyuii.  npii  3tom  KyjibTypbi  Bacillus 
tuviensis  Ns  17  n  Bac.  insectus  Ns  47  gaBajni  pa3JiHUHbie  Mop<|)OJiorimecKHe  H3MeneHiiii 
THnOB  KOJIOHHÜ  H  KJieTOK.  XapaKTep  3THX  H3MeHeHHH  3aBHCIlT  OT  fl03bl  H  3KCn03HU,HH 
HCTOUHHKa  H3JiyueiIHH.  nOCKOJIbKy  BIipyJICHTHOCTb  3HT0M0naT0reHHbIX  MHKp00praHH3- 
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mob  b  BiiaBiiTejiBHon  CTenemi  cBH3aHa  c  o6pa30BaraieM  cneu,H<|)HHecKHx  bkjiioiighiiìì 
(ôejiKOBBix  KpiicTaJiJioB),  npeABapHTejiLHBiii  oTÖop  nojiOHíHTejibiibix  BapiiaiiTOB  npoBO- 
flHJiH  no  HHTeHCHBHOCTH  o6pa30Baima  TOKcuaecKiix  BKjnoneHiifr.  B  ^ajibucnnieM  Biipy- 
jieHTHbie  cBoncTBa  OToöpanHbix  BapnanTOB  npoBepnjmcb  Ha  TecT-naceKOMbix.  YcTa- 
noBJieHO,  hto  KOJiOHHH  Bac.  tuuiensis,  ÖJiH3KHe  K  S-(J)opMe,  öojiee  BHpyjieHTHbi  fljiH 
rycemin;  ciiöiipcKoro  niejiKonpn^a,  aeM  kojiohhh  mepoxoBaTon  R-$opMbi.  HaoöopoT, 
y  niTaMMa  Bac.  insectus  kojiohhh,  6jni3Kiie  k  R-(|)opMC,  6ojiee  BiipyjienTiibi,  aeM  kojio¬ 
hhh  S-(f)opMbi.  Majibie  fl03bi  oGjiyaemia  (5—10  Tbicaa  peiiTreH)  cTHMyjrapyioT  npopecc 
cnopoo6pa30BaHHH  h  oöpa30BaHHe  TOKcnaecKiix  BKJiioaeHHH.  A03I>i  200—400  Tbicaa 
peHTren  po3KO  topmo3ht  npopecc  KpHCTajuioo6pa30BaHiia  h  npiiBO^aT  k  o6pa30BaiiHio 
KOJIOHHH,  KJieTKII  KOTOpblX  flOCTIiraiOT  HeCKOJIbKIIX  ^eCHTKOB  MHKpOH.  BoJIbHIHHCTBO  Ta- 
Kiix  KJieTOK  TepneT  cnocoÖHocTb  npo^ypHpoBaTb  TOKciiaecKiie  BKJiioaeHHH.  BbicoKiie 
ji;o3bi  odjiyaemia  npiiBo^aT  k  BaKyojiH3au,Hii,  Haöyxamiio  KJieTOK  c  nocjieflyiomHM  hx 
JIH3HCOM.  ^ereHepaTHBHbie  KJieTKii  He  o6pa3yiOT  cnop  h  tokchhgckhx  BKjnoaeHHH. 

TaKHM  o6pa30M,  c  noMoipbio  peHTreHo-  h  raMMa-odjiyaeiraa  Moarao  npoBOßHTb 
OTÖop  naiiöojiee  BiipyjieiiTHbix  HiTaMMOB  aHTOMonaToremibix  OaKTepnä. 


RYBCTBPITEJIBHOCTB  TKAHEBBIX  KyJIBTyP  HACEKOMBIX  K  3APA5KEHMÍO 
CnEmiOIIRECKHMH  H  RyHŒPOAHBIMH  BHPyCAMH  HAEPHOrO  nOJIM3AP03A 

V.  D.  Miloserdova,  A.  N.  Mosolov,  L.  A.  Sirko  — 

B.  A-  MsjiocepflOBa,  A.  H.  Mocojiob,  JI.  A.  C  h  p  k  o 

( H HCTUTi/T  MUKpoöuojioeuu  u  eupycojiozuu  AH  yCCP,  Kuee, 

TIhctutijt  içutojiozuu  u  seneruKu  CO  AH  CCCP,  Hoeocuöupcn,  CCCP) 

H3ynaJiocb  pa3MHOJKemie  BnpycoB  a^epHoro  noJiH9,n;po3a  TyTOBoro  mejiKonpa/ja 
( Bombyx  mori  L.)  h  ôojikihoh  BonpnmoH  mojih  ( Galleria  mellonella  L.)  b  KyjibType 
TKaneii  TyTOBoro  mejiKonpafla. 

KyjIbTIIBIipOBaJIII  TKaiIII  MyîKCKHX  II  HxeHCKIIX  rOIia,!];  KyKOJIOK  H  KJieTKii  KpOBlI 
rycemiu;  MeTO^oM  aKcnjiaHTaipm.  B  KaaecTBe  KyjibTypaJibHot  cpeflbi  npHMeiiajin  aMHHO- 
KiicjiOTHyio  cpe^y  Tpeiica  c  ÆOÔaBjiemieM  K  Heii  êojiKOBoro  KpoBe3aMeHHTGJia  BK-8. 
Hcxo^HbiM  MaTepnaJiOM  rjih.  npiiroTOBJieHHa  KyjibTyp  113  MyîKCKHX  roHa,n,  6buia  B3Becb 
CGMeiIHHKOBblX  piICT  B  nHTaTeJIbHOH  Cpe^e.  ßjix  KyJIbTIIBHpOBaiIIIH  TKaiien  HHHHHKOB 
ncnojTb30Bajni  $parMeHTbi  oBapnajibiibix  TpyöoaeK  pa3MepoM  2—3  mm  b  0.05  mji  cpe,n;bi. 
KyjibTypbi  KJieTOK  KpoBii  totobiijih  noca^KOH  reMopiiTOB  b  reMOJiHM(|)y,  KOTopyio  3aTeM 
3aMeHHJIII  HHTaTeJIbHOH  cpe^oii  H  nOCeBOM  B3BeCH  KJieTOK,  OT^eJieHHblX  OT  reMOJlIIM(|)bI 
peHTpiK^yriipoBarmeM  c  nocJie^yioipiiM  npoMbiBamieM  KyjibTypajibHOH  cpeftoii. 

Hctohhhkom  Biipyca  cjiyaauia  reMOJiHM(|)a  ôojibiibix  ryceHHn;  BbiuieynoMaHyTbix 
BiißOB  HaceKOMbix  Ha  4 — 6-h  ^erib  3a6ojieBaiiHa. 

CBeacenojiyaeHHyio  reMOJiHM(|)y  penTpH^yrapoBajiH  b  Teaenne  20  mhh.  npn 
1500  o6./miih.  c  pejibio  ocBoSoaißeiraa  ee  ot  nojinajipoB.  CynepuaTaHT  pa3B0^HJin  niiTa- 
TejibHoii  cpe^OH  b  cooTHomeHHH  1  :  10  h  bhochjih  b  KyjibTypbi  b  KOjraaecTBe  0.02  mji. 
IÏHKyôiipoBajiii  onbiTHbie  h  KoiiTpojibHbie  KyjibTypbi  npn  28°  C. 

A«THTejibHoe  npHaiH3HeiiHoe  Hadjiio^eirae  3a  pa3BHTiieM  Biipyca  b  KyjibTiiBiipye- 
Mbix  in  vitro  KJieraax  npoBOftiura  c  noMoni,bio  $a30Boro  KOHTpacTa  h  ii,eHTpa(|)(|)epHOH 
MHKpOKHHOC'beMKH. 

U,HTOxiiMHHecKHe  H3MGHGHHH  b  3apa>Keimbix  KyjibTypax  H3yaajiH  na  (laiKcnpoBaii- 
iibix  npenapaTax. 

IloKasaHa  Haii6ojibmaa  ayBCTBiiTejibHocTb  k  cnepH^naecKOMy  Bnpycy  cogahhh- 
TejibHOTKaiiHbix  KJieTOK  oôojioaeK  piicT  b  KyjibTypax  MyjKCKiix  roHa/i;.  LIepe3  6  aa.c. 
nocjie  3apa/KGiiiia  KyjibTypbi  KJieTOK  coe^HHHTejibHOii  TKaHii  H3  oôojioaeK  h;hct  pa3- 
ôyxajiii  h  o6pa30BbiBajni  ôojibmiie  Kpyrjibie  BbinaaiiBaHiia.  üocJieflHHe  coeRimajiHCb 
c  H,iiTonjia3MaTiiaecKiiMii  BbinaaiiBaHHaMH  flpymx  KJieTOK,  b  pe3yjibTaTe  aero  o6pa30- 
BbiBajmcb  ôojibinne  pa3pacTaHna.  ITocae  12  aac.  HHKyôapHH  a^pa  yBejmanBajiHCb 
b  pa3Mepax,  xpoMaTimoBbie  Macchi  KOHpeiiTpupoBajincb  b  peHTpe  a^pa,  a  BOKpyr  hhx 
(|)opMHpoBajiacb  CBeTjiaa  KOJibpeBaa  30iia,  b  KOTopoii  k  30  aac.  c  MOMeiiTa  3apaJKeima 
(|)opMiipoBajiiicb  nojiH3flpbi.  MyaiCKiie  nojiOBbie  kjigtkh  3apaa\ajincb  npn  nocjie^yioHuix 
HHKJiax  pa3BHTiia  Biipyca  nocjie  3iiaaiiTejibHoro  HaKonjiemia  ero  b  KJieTKax  coe^iinn- 
TGJibHOH  TKami,  OKpyjKaKjipeH  pncTbi. 

B  TKaHeBbix  KyjibTypax,  npiiroTOBJieiiHbix  H3  OBapnajibHbix  TpyôoaeK,  BCKope  nocJie 
3apa>KeHHa  oÔHapyæeHo  H3MeHemie  $opMbi  cjHÖpoöJiacTonofloÖHbix  KJieTOK,  yMeiibiue- 
mie  KOJinaecTBa  otpoctkob,  a  3aTeM  h  nojinoe  hx  Hcae3iioBeime.  CnycTa  24  naca  otmg- 
aeno  yBejiiiaemie  pa3MepoB  a^ep  h  o6pa30BaHne  KOJibpeBon  30Hbi  BOKpyr  cKonpeiiTpii- 
poBaHHoro  xpoMaTima. 

05pa30BaHHe  nojina^poB  b  KyjibTypax  OBapnajibiibix  TpyôoaeK  oônapyîKeno  aepe3 
48  aac.  nocjie  HinJaipiipoBaHiia. 
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B  KyjihTypax  KJieTOK  kpobh  Hanôojiee  uyBCTBHTejiBHBi  k  Bnpycy  KJieTKH  rana  $aro- 
PHTOB.  OopMupoBanne  nojinappoB  b  appax  (^aropiiTOB  npoiicxoflnjio  Mepjieimee,  ueM 
b  KyjiLTypax  ppyrnx  KJieTOK,  opHano  KOJiinecTBo  nojinappoB  b  hex  öbijio  ôojibhihm. 

MeTopOM  penTpa^epHon  mhkpokïïhoc'bgmkh  npocjieîKeHa  piraaMHKa  o6pa30BamiH 
no.nnappoB  b  ngpax  nopanmnHBix  KJieTOK. 

AnajioraaHBie  nccjiepoBaHna  Ha  nyjiBTypax  raaHen  TyTOBoro  mejiKonpapa  npoBe- 
peHBi  c  BHpycoM  apepHoro  nojiHappo3a  ppyroro  BHpa  HacGKOMBix  —  ôojibihoh  boiphh- 
HOH  MOJIH.  3tOT  Blipyc  T3KJKG  pa3BHBaJICa  B  KyJIBTHBHpy GMBIX  in  VÎtrO  KJIGTKaX  H  co- 
xpaHaji  CBOK)  aKTHBHOCTB  npH  nocjie.gyioiri.Hx  naccaaîax.  Cpon  $opMnpoBaHHa  hojih- 
appoB  b  KyjiBTypc  ypjmHajica  po  48  aac. 


LYSOZYM  ALS  GRUNDLAGE  DER  ANTIBAKTERIELLEN  HUMORALEN 

IMMUNITÄT  BEI  INSEKTEN 

W.  M  o  h  r  i  g,  B.  Messner 
(Zoologische  Institut  der  Universität ,  Greifswald DDR) 

Die  Kenntnis  von  den  Immunreaktionen  der  Insekten  gegenüber  bakteriellen 
Infektionen  hat  eine  große  praktische  Bedeutung  bei  der  biologischen  Bekämpfung 
von  Schadinsekten  mit  bakteriellen  Insektiziden.  Außerdem  kommt  den  humoralen 
Abwehrfaktoren  evertebrater  Organismen  ein  großes  theoretisches  Interesse  bei  der 
Aufklärung  der  Evolution  der  Immunmechanismen  im  gesamten  Tierreich  zu. 

Es  gelang  uns  zu  zeigen,  daß  sich  die  bisher  bei  Insekten  beobachteten  Erschei¬ 
nungen  einer  humoralen  Immunität  (Glaser,  1918;  Metalnikov,,  1921;  Stephens,  1959, 
1963,  u.  a.)  auf  das  Wirken  eines  Lysozyms  zurückführen  lassen  (Mohrig  und  Mess¬ 
ner,  1967,  1968a,  1968b,  1968c).  Die  bakteriolytische  Komponente  in  der  Haemolymphe 
und  im  Darmtrakt  der  Insekten  besitzt  die  von  Jolies  (1964)  für  Vertebratenlysozyme 
gegebenen  wichtigsten  Kriterien  (Bakteriolyse  mit  Protoplastenbildung  durc^i  Abbau 
des  Mureins  in  der  Zellwand  grampositiver  Bakterien,  Hitzestabilität  bei  pH  4.2  und 
100°  C  für  2  min.,  Trypsinfestigkeit,  geringes  Molekulargewicht  und  Verhalten 
im  Lochplattentest  mit  Micrococcus  lysodeikticus  als  Indikatorstamm). 

Jede  Insektenart  hat  in  der  Haemolymphe  eine  bestimmte  Lysozymkonzentration, 
die  bei  den  meisten  Arten  zwischen  5  und  500  y/ml  liegt.  Diese  Lysozymmenge  reicht 
aus,  alle  bei  einer  natürlichen  Infektion  eindringenden  lysozymempfindlichen  Bakte¬ 
rien  durch  die  Auflösung  der  glykosidischen  ß — (1 — 4) -Bindungen  zwischen  N-Acetyl- 
muraminsäure  und  N-Acetylglucosamin  in  der  freiliegenden  Mureinschicht  der  Zell¬ 
wand  grampositiver  Bakterien  zu  zerstören.  Gegen  gramnegative  Bakterien,  die  eine 
durch  Lipide  maskierte  Mureinschicht  besitzen,  ist  Lysozym  in  diesen  Konzentrationen 
wirkungslos.  Dies  erklärt  die  hohe  Letalwirkung  der  nach  Bucher  (1960)  sogenannten 
«potentiellen  Krankheitserreger»,  die  immer  gramnegativ  sind  und  eine  generelle 
Septikämie  hervorrufen. 

Nach  einer  Immunisierung  (besonders  wirksam  bei  weichhäutigen  und  deshalb 
besonders  gefährdeten  Larven  von  Lepidopteren  und  Hymenopteren)  mit  vitalitätsge¬ 
schwächten  Bakterien  oder  unspezifischen  Substanzen  (Tusche)  erhöht  sich  der  Ly¬ 
sozymgehalt  in  der  Haemolymphe  außerordentlich  schnell  und  erreicht  nach  24  Stun¬ 
den  ein  Maximum,  das  beim  Standardobjekt  unserer  Untersuchungen,  Galleria  mello- 
nella  L.,  etwa  bei  8000  Lysozym/ml  Haemolymphe  liegt  (im  Vergleich  mit  der  lyti¬ 
schen  Aktivität  von  reinem  Hühnereiweißlysozym  in  Lochplattentest). 

Bei  einer  Immunisierung  mit  bakteriellen  Vakzinen  beginnt  die  Lysozymkon¬ 
zentration  erst  96  Stunden  nach  der  Injektion  wieder  langsam  abzufallen,  während  bei 
Verwendung  unspezifischer  Substanzen  schon  nach  48  Stunden  ein  deutlicher  Abfall 
zu  bemerken  ist  und  nach  96  Stunden  fast  die  Normalwerte  wieder  erreicht  sind. 
Der  biologische  Sinn  dieser  enormen  Lysozymsteigerung  liegt  darin,  daß  hohe  Lyso¬ 
zymkonzentrationen  (etwa  ab  1000  y  /ml)  stark  wachstumshemmend  auch  auf  gramne¬ 
gative  Arten  wirken.  Mit  Hilfe  dieser  Reaktion,  die  immer  abrollt,  wenn  die  Integri¬ 
tät  des  Insekts  irgendwie  gestört  wird,  ist  das  Insekt  in  der  Lage,  die  ungehemmte 
Vermehrung  gramnegativer  Bakterien  bei  geringer  Infektionsdosis  zu  verhindern. 
Der  Erfolg  der  Immunreaktion  ist  abhängig  vom  Wettlauf  zwischen  der  Konzentra¬ 
tionserhöhung  und  der  Bakterienvermehrung. 

Eine  weitere  antibakterielle  Barriere  stellt  der  Darmtrakt  dar.  Auch  hier  ist  das 
wirksame  Agens  Lysozym.  Es  wird  in  vorderen  Darmabschnitten  in  das  Darminnere 
abgegeben  und  erreicht  im  Lumen  des  vorderen  Mitteldarms  (Divertikelregion)  Ma¬ 
ximalwerte.  In  den  hinteren  Darmabschnitten  verringert  sich  die  Konzentration 
(wahrscheinlich  durch  Rückresorption).  Der  Enddarm  ist  nur  noch  schwach  lysozym¬ 
haltig  oder  lysozymnegativ,  der  Inhalt  der  Rektalblase  und  der  abgegebene  Kot  sind 
immer  lysozymfrei.  Bei  vielen  Insekten  sind  in  der  Darmwand  außerdem  deutliche 
Lysiszonen  vorhanden. 
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Aus  der  Vielzahl  der  täglich  mit  der  Nahrung  aufgenommenen  Bakterien  werden 
die  lysozymempfindlichen  Arten  sofort  eliminiert,  während  die  gramnegativen  in  ihrer 
Vermehrung  gehemmt  werden.  Der  lysozymfreie  Enddarm  garantiert  dabei  die  Exi¬ 
stenz  einer  lebensnotwendigen  Bakterienflora. 

Lysozym  hat  also  bei  Insekten  die  gleichen  unspezifischen  Abwehrfunktionen  wie 
beim  Menschen  und  anderen  Wirbeltieren.  Nach  neuesten  Ergebnissen  ist  es  auch  bei 
anderen  evertebraten  Organismen  verbreitet  und  hat  überall  die  Aufgabe  eines  vor¬ 
dringlich  gegen  grampositive  Bakterien  gerichteten  Abwehrstoffes,  wobei  ihm  noch 
spezifizierte  Aufgaben  zukommen  können  (Wirkung  als  milieubestimmendes  Exoen- 
zym  bei  saprozoischen  Nematoden  (Ilanschke,  Mohrig  und  Messner,  1968).  In  der  Evo¬ 
lution  der  humoralen  Immunreaktionen  bei  tierischen  Organismen  scheint  Lysozym 
der  primitivste  antibakterielle  Abwehrstoff  zu  sein,  der  sich  bis  zu  den  höchstentwi¬ 
ckelten  Lebewesen  erhalten  hat,  aber  durch  andere,  der  Entwicklungsstufe  der  Orga¬ 
nismen  besser  angepaßte  Mechanismen  (Properdinsystem,  Antigen-Antikörper-Reak- 
tion)  ergänzt  wurde. 


THE  PHYSICAL  AND  ANTIGENIC  STRUCTURE  OF  THE  CRYSTALLINE 
PROTEIN  TOXIN  OF  BACILLUS  THURINGIENSIS 

T.  R.  N  o  r  r  i  s  , 

(Milstead  Laboratory  of  Chemical  Enzymology,  "Shell” 

Research  Ltd.,  Stittingboorne,  U.  K.) 

Although  the  surface  structure  of  the  protein  toxin  crystals  has  been  illustrated 
by  several  workers  no  electron  micrographs  showing  the  internal  structure  have 
so  far  been  published.  Crystals  and  crystal  containing  cells  have  been  embedded 
in  araldite  and  sectioned  to  reveal  details  of  the  internal  packing  of  molecules. 
The  crystal  unit  is  a  rod-shaped  molecule  measuring  approximately  40x120  Ä. 
The  arrangement  of  these  units  in  the  crystal  is  similar  to  that  proposed  by  Holmes 
and  Menro  on  a  basis  of  X-ray  diffraction  data. 

Solutions  of  the  toxic  protein  from  a  Serotype  9  strain  of  B.  thuringiensis  have 
at  least  3  antigenically  distinct  proteins.  One  of  these  is  shared  with  other  serotypes. 
Using  an  immunological  gel-diffusion  assay  the  synthesis  of  the  antigens  may  be 
followed  during  the  growth  cycle  of  the  bacterium.  Antigen  appears  in  the  cells 
when  the  first  signs  of  crystals  appear.  Protein  does  not  accumulate  in  the  cell  prior 
to  crystal  formation  but  is  synthesised  as  the  crystals  grow.  Protein  synthesis  is 
complete  before  spores  are  formed. 

When  intact  protein  is  used  to  treat  a  giant-fibre  ganglion  preparation  from 
the  cockroach,  it  has  no  effect  on  nervous  transmission.  Protein  digested  with  Pieris 
gut  juice  yields  a  fraction  of  molecular  weight  about  40,000  which  is  a  potent  inhibitor 
of  nervous  transmission  in  the  cockroach  preparation.  It  is  active  at  a  concentration 
of  IO-6  M.  The  site  of  action  appears  to  be  pre-synaptic  and  the  mode  of  action  is 
similar  to  that  of  botulinum  toxin  on  the  same  preparation. 


MECHANISM  OF  INFLUENCE  OF  NUCLEAR  POLYHEDROSIS 
UPON  LEPIDOPTERA  POPULATION 

E.  V.  Orlovskaja  — E.  B.  OpjioBCKaa 
(All-Union  Institute  of  Plant  Protection,  Leningrad,  USSR) 

The  many-years  observation  on  populations  of  Porthetria  dispar  L.,  Malacosoma 
neustria  L.,  Aporia  crataegi  L.,  Dendrolimus  pini  L.,  Selenefera  lunigera  Esp.  and 
Barathra  brassicae  L.  have  revealed  that  in  these  species  polyhedrosis  manifests  itself 
differently.  Mechanism  of  the  influence  of  the  virus  on  the  population  of  the  Le- 
pidoptera  has  been  studied  both  under  natural  and  experimental  conditions. 

It  is  known  that  the  virus  disease  may  appears  in  a  population  in  a  result 
of  spreading  the  native  virus  by  parasites,  predators  and  abiotic  factors.  It  may  also 
caused  by  a  strange  virus  being  present  in  the  biocenosis  or  in  a  result  activation 
of  latent  infection  at  the  period  of  high  density  of  host  because  of  food,  hydrotermal 
and  insolation  disturbances. 

The  influences  on  population  density  are  different,  the  results  depending  on  its 
virulence.  If  the  latter  is  lowT  the  population  weakens  and  some  individuals  having 
non-characteristic  symptoms  of  the  polyhedrosis  die.  When  the  virulence  of  the  virus 
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in  D.  pini  was  low  there  was  the  abundance  of  Bacillus  thuringiensis  in  died  indivi¬ 
duals,  but  only  some  cells  or  parts  of  tissues  were  infected  with  the  virus.  Because 
of  biological  features  of  the  host  the  conditions  in  the  organism  for  virus  reproduc¬ 
tion  are  not  always  favourable.  Limited  reproduction  of  the  virus  in  the  host  organism 
causes  only  weakening  of  the  individuals,  a  part  of  which  dies  due  to  bacteriological 
sepsis,  microsporidiosis  or  mycosis.  In  such  a  case  a  virus  epizootic  does  not  arise. 
For  example  the  natural  loss  in  a  B.  brassicae  population  was  small  when  virulence 
at  the  period  of  its  mass  reproduction  on  cabbage  was  high.  The  died  individuals  have 
been,  infected  with  bacteriosis  or  microsporidiosis  with  addition  of  a  small  number 
of  the  virus. 

The  epizootics  may  arise  if  biological  features  of  an  insect  species  provide  for 
the  development  of  the  host  in  conditions,  favourable  for  reproduction  of  the  virus. 
A  significant  part  of  the  population  is  lost  in  epizootics. 

The  successive  influence  of  the  virus  upon  a  row  of  generations  of  the  host  may 
also  he  different  and  depends  on  features  of  the  species  biology.  Epizootics  do  not 
progress  if  repeated  infection  and  virus  transmission  through  the  egg  are  limited. 
In  such  cases  epizootics  occur  annually  and  cause  partial  destruction  among  the  po¬ 
pulation  in  the  course  of  many  years.  Such  a  chronical  epizootic  has  been  recorded 
in  A.  crataegi  for  10  years.  The  repeated  infection  and  transovarian  transmissions 
of  the  virus  in  that  species  are  restricted  by  the  characteristics  of  the  larval  stage 
of  the  host-insect,  pupation  and  egg  laying  sites. 

Acute  forms  of  epizootics  are  characteristic  for  those  species  of  Lepidoptera , 
biological  features  of  which  provide  for  the  repeated  infection,  transovarian  transmis¬ 
sion  of  the  virus  and  its  accumulation  in  the  population.  The  greater  the  possibility 
of  repeated  infection  in  the  host  population,  the  more  intensive  is  the  epizootic,  and 
the  more  rapidly  does  the  population  of  an  insect  decrease. 

The  P.  dispar  and  M.  neustria  larvae  develop  in  conditions  of  hight  summer 
temperatures  which  contribute  intensive  reproduction  of  the  virus  in  the  host  body, 
and  thus  rapid  destruction  spreading  the  infection  among  the  sound  individuals  and 
transmission  of  the  virus  to  the  offspring. 

In  the  Irkutsk  region  S.  lunigera  develops  at  low  summer  temperatures  and  that 
results  in  slow  development  of  the  virus  in  the  host  insect.  The  destruction  begins 
at  the  pupation  stage.  Adults  and  eggs  are  destroyed  too.  The  virus  is  transmitted 
to  the  offspring  through  the  eggs  and  environment.  These  two  factors  contribute 
the  increase  of  epizootics. 

Our  investigations  made  it  possible  to  infer  that  the  most  significant  and  deter¬ 
mining  explanation  of  the  mechanism  of  the  virus  effect  on  the  insect  population 
is  virulence  of  the  pathogene  and  biological  features  of  the  host  insect. 


O  3APAJKEHHOCTH  HMATHHAJILHOB  CTAftHH  CTPEK03  (ODON  AT  A) 
ÜAPA3HTAMH  B  yCJIOBHHX  3AIIAÆHBIX  OEJIACTElT  yKPAHHLI 


R.  S.  P  a  V 1  j  u  k  —  P.  C.  Il  a  b  Ji  io  K 
(JlbeoecKuü  zoc.  ynueepcurer,  CCCP) 

CTpeK03Bi  nopancaiOTCH  napa3HTaMii  H3  HecKOJibKiix  cucTeMaTiiuecKiix  rpynn. 
10.  /f3eHg3eJieBiiu  (1902)  ynoMHHaeT  o  napa3HTiipoBaHHn  na  Sympetrum  meridio¬ 
nale  Sel.  jimniHOK  KJieigeii.  Ocoöbih  nHTepec  npegCTaBJiaiOT  CTpeK03Li  Kan  gonojiinrrejij»- 
HBie  X03HCBa  TpeMaTOg  h 3  pogOB  Prosthogonimus  h  Plagiorchis ,  Bbi3biBaioigiix  3a6ojie- 
Bauna  nran;.  HccjiegOBaiinn  no  3apa>KeimocTii  CTpeK03  •  MeTapepuapiinMii  TpeMaTOg 
npoBogiijiiicb  B.  H.  3gynoM  (1957,  1959).  Abtop  cooôigaeT  o  3apaæeHiiocTii  4  BiigOB 
CTpeK03  MeTapepKapHHMH  Prosthogonimus  sp.,  Pneumonoeces  variegatus  Rud.,  Halipe- 
gus  ovocaudatus  Vulp.  n  neKOTopbiMii  BHgaMii  ceMencTBa  roprogepng. 

B  1965—1967  rr.  naMii  uccjiegoBano  Ha  3apaHœtiH0CTb  napasiiTaMii  5220  ocoÖeii 
B3pocjiBix  CTpeK03,  OTHOCHipiixcH  k  47  BiigaM.  MaTepuaji  6biji  co6pan  bo  Bcex  Jiang- 
mac|)Tiio-reorpa$miecKHX  30Hax  3anagHbix  oöjiacTen  yCCP.  y  21  Biiga  cTpenoa  naiigenbi 
jiHHHHKii  Bogmibix  KJieigeH  Hydracarina  H3  poga  Arrhenurus ,  napa3HTiipyiom,He  rjiaB- 
HbiM  o6pa30M  Ha  HHHmeñ  CTopoiie  rpygii  h  ¿pionma.  MaKCHMajibnan  HHTencHBHOCTb 
3apa>KeHim,  gocTiiraBmaa  160  KJieipen  na  ogHy  ocoôb,  OTMenena  y  Erythromma 
najas  Hans,  y  28  BiigoB  CTpeK03  öbijih  oÖHapynieHbi  rperapmibi,  naipe  Beerò  BCTpe- 
uaJiHCb  Hoplorhynchus  oligacanthus  (von  Siebold)  (IRneiigep,  1875),  peœe  Manospora 
polyacantha  Léger,  1892  n  b  ueöojibmoM  uncjie  HecKOJibKo  gpyrux  BHgOB.  HanöojibmaH 
HHTencHBHOCTb  3apa>KeHHH  rperapniiaMii  OTMeuena  y  Agrión  splendens  Harr.  B  Heno- 
Topbix  ocoÖHX  Hiicjio  rperapHH  npeBbimajio  500,  nojiHOCTbio  3aKynopHBaa  npocBeT 
KHmeuHima,  a  b  OTgejibiibix  cjiyuaax  Haöjiiogajiucb  gaœe  pa3pbiBbi  CTeHOK  nocjiegnero 
h  Bbixog  rperapim  b  nojiocTb  Tejía. 
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MoTanepKapnii  TpeMaTOß  6bijih  KoiiCTarapoBaiiBi  y  38  bh^ob  CTpcK03.  II3  nemipii- 
CTiipoBamiBix  MeTapepKapHGB  y  25  bhaob  CTpeK03  OTMeneHBi  Pneumonoeces  varie  ga- 
tus  Rud.,  JioKajinsyioipiiecH  b  nojiocTH  ôpionina,  rjiaBHBiM  o6pa30M  b  3aflHcii  ero  nacTii. 
B  cpe^rieii  Kannte  12  biiaob  cTpeK03  nona/i¡aJiHci>  cBoôo^Hbie  MexapepKapnH  Halipegus 
ovacaudatus.  MmjHCTHpoBaHHBie  MeTapepKapiiH  (poßBi  Prosthogonimus,  Plagiorchis , 
a  TaiOKe  Prosotocus  confusus  Loos,  1894)  Ji0KaJiH30BajincB  b  MycKyjiaType  rpy^ii  h 
öpionina,  na  CTeHKc  mimeBOAa  hjih  b  HtnpoBOM  Tejie  CTpeK03.  MaKCHMajiBiioe  hiicjio 
MeTapepKapiiGB  confusus  b  oahom  X03Hime  flocTuraJio  70  (y  Sympetrum  flaveolum  L.), 
a  Pneumonoeces  variegatus  —  87  (y  S.  sanguineum  Müll.). 

HccJie^OBaiiHH  noKa3ajra,  hto  9kctghchbhoctb  3apaJKeHHa  MeTapepitapiiHMH  Tpc- 
MaTOfl;  y  JIIIMHO^IIJIBHBIX  CTpeK03,  OCOÖeHHO  npnypOHeHHBIX  K  ÖOJIOTaM,  3HaHHTeJIBHO 
BBime,  neM  y  pgo^hjibhbix  bhaob.  K  nepBBiM  othochtch  rjiaBHBiM  o6pa30M  bhabi  po^a 
Sympetrum ,  a  ko  BTopBiM  —  Agrión  virgo  L.,  A.  spiendens  Harr.,  Platycnemis  penni- 
pes  Pall. 

OTMenen  $aKT  napa3HTHpoBaHHH  jihhhhok  pecTO^Bi  Patria  decacantha  b  nojiocTH 
ôpionma  5  bhaob  CTpeK03:  Lestes  virens  Charp.,  L.  dryas  Kirby,  L.  '  sponsa  Hans., 
Coenagrion  hastulatum  Charp.  h  C.  puella.  JIhhiihkh  yKa3aHiioro  Bii^a  pecTO^Bi  30  chx 
nop  oÔHapyîKeHBi  naMH  b  11  nyHKTax  3ana^HBix  oSjiacTen  ot  ceBepnon  onpaimBi  3a- 
naAHoynpaiiHCKoro  nojiecBH  30  kkkhoh  nacra  3aKapnaTBH.  B  JiiiTepaType  onucaii  jihíhb 
cjiynañ  napa3HTiipoBaHHH  jihhhhkh  T  atria  acanthorhijncha  y  jihhhiikh  CTpeK03Bi 
C.  puella. 

Y  Tpex  biiaob  CTpeK03 — Isclinura  elegans  V.  d.  L.,  Orthetrum  albistylum  Sel.  11 
Sympetrum  vulgatum  L. — oöriapyHteHO  no  oftHOMy  3K3eMnjmpy  neMaTo^Bi  h3  ceM. 
Mermithidae  a^khoh  b  3.5 — 15  cm. 

B  MycKyjiaType  rpyAii  n  pente  b  ôpioimte  14  bhaob  CTpeK03  nonaAajnicB  ninja  lie- 
H3BecTHoro  H3M  Bii^a  HaceKOMoro.  B  cjiynae  JioKajiH3an,nn  bthx  nun;  cpe^ii  JieTaTejiB- 
HBix  MBinin;,  ohh  HecoMHeHHO  ^ojdkhbi  npe^CTaBjinra  co6on  noMexy  b  nopMajinnoM 
^)y HKn,noHHpoB aHHH  nocjie^HHx.  RaiiHBie  no  naxoîK^eHHio  BHyTpii  Tejía  CTpeK03  itamix- 
jiHoo  nun;  b  jurrepaType  OTcyTCTByioT. 

B  pejioM  napa3HTO(|)ayHa  CTpeK03  b  ycjiOBimx  3anaAHBix  oöJiacTen  YCCP  6oraTa  n 
CBoeo6pa3Ha.  napasurai  bo  Bceii  coBOKynHocra  0Ka3BiBai0T  yrHeTaioiijee  BJiimnne  na 
CTpeK03,  hbjihioiijhxch  nojie3HBiMH  HacGKOMBiMii,  a  oTAeJiBHBie  bhabi  TpenaTO^;  nocpea,- 
CTBOM  cBOiix  xo3neB-cTpeK03  npHHOCHT  Bpefl  nrapeBOflCTBy. 


BHOJIOrHHECKAH  BOPBBA  C  JIHHHHKAMH  XJIEBHOrO  ÎKYKA 

ANISOPLIA  AUSTRIACA  HRBST. 


I.  F.  Pavlov,  P.  I.  Stchitschenkov  —  H.  <D.  n  a  b  ji  0  b,  n.  H.  IR  11  n  e  n  k  0  b 

(IlncTUTyr  3eMJiedejiun  i^enTpajibHoü  uepno3eMHoü  nojiocbi,  er.  Tadoeaa 
BoponeMCKoü  o6a.,  Jlaöoparopua  óuojioeuaecKux  Merodoe  öopböbi,  Boponexc,  CCCP) 

B  1963—1966  rr.  npoTiiB  jihhhhok  xneöiioro  HtyKa  mbi  iicnBiTBiBajin  3ejienyio  mioc- 
KapAHHy,  npuroTOBjieHHyK)  BopoiientcKon  oÖJiacraon  cTaHpnen  3am,HTBi  paexennn  n 
YnpanHCKHM  HMH  3am;nTBi  pacTemm.  B  oahom  rpaMMe  npenapaTa  coAepntaJiocB  okojio 
1  MJipß  enop  rpnöa. 

Pa3Apo6jiemiBie  3epHa  nnMeiin,  Ha  KOTopBix  npnroTaBJiiiBajiacB  MiocKap^iina,  pa3- 
ßpacBiBajnicB  Ha  noBepxuocTH  nonBBi.  3aTéM  pacnBuinjincB  n^oxiiMiiKaTBi  11  b  btot  nte 
AOHB  3aAeJIBIBaJIHCB  B  BepXHHH  CJIOH  nOHBBI  (10 — 12  CM)  C  nOMOHJBK)  KyJIBTHBaTOpa. 


BjiHHHiie  3ejieHon  MiocKap^iniBi  h  ayctob  5.5% -ro  RRT  n  12% -ro  rXL3,r 
na  nHCJienHOCTB  xjieÖHoro  ntyna  h  xhhjhbix  Htyntejiim; 


BapnaHTH 

HhCJIO  >KHBbIX 
JIHHHHOK 

xjieÖHoro 
}«yKa  Ha  1  m2 

CHHHîemie 

HHCJieHHOCTH 

JIHHHHOK 

xjieöHoro 
JKyna,  % 

HhCJIO  JKHBblX  Xlim- 
Hbix  /KyaKejiHu;  na  1  m2 

JIHHHHOK 

HCyKOB 

10  Kr  MK)CKapAiiHBi-f20  Kr  RRT  na  1  ra 

8.5 

50.0 

1.0 

1.0 

10  Kr  MiocKapAHHBi-)-20  Kr  12% -ro  rXU,r 

7.5 

65.9 

0.0 

2.0 

20  Kr  MK»CKapAHHBi-f20  Kr  RRT  Ha  1  ra 

9.0 

47.0 

0.0 

2.0 

20  Kr  MiocKapAHHBi-f20  Kr  12%-ro  rXU,P 

9.0 

47.0 

0.0 

1.5 

20  Kr  MiocKapAUHBi  . . 

2.0 

88.0 

0.0 

6.5 

10  Kr  MiocKapAUHBi . 

3.0 

82.0 

1.0 

4.0 

KOHTpOJIB  . 

17.0 

82.0 

2.5 

7.5 
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3$$eKTHBiiocTi>  onpegejinjiii  uepe3  Mecnn;  McrogOM  nonBeiraBix  pacKonoK.  B  KajKgoM  Ba- 
pnaiiTe  ontiTa  öpajiocB  no  16  njiorqagOK  (50X50  cm),  Ha  KOToptix  TiqaTejiBHo  npocMaT- 
pHBajin  noBBy  n  nogcuiiTBiBaJin  KOJinnecTBö  îkhbbix  h  nornöninx  jihhhhok. 

Bbihchhjiocb,  uto  MiocKap^nna  OKa3BiBaex  nandojiBinee  B03^encTBne  Ha  jihuhhok 
BToporo,  a  ne  nepBoro  roga  jkh3hh,  KaK  mbi  npegnonarajin  paHee.  JIhuhhkh  BToporo 
roga  b  noncKax  minili  nepegBnraiOTCH  b  nouBe  Ha  óójitmne  paccToimnn,  ueM  jihuhhkh 
nepBoro  roga  jkii3hh.  Ejiarogapa  aTOMy  yBejinuHBaioTCH  bo3Mojkhoctii  KOiiTaKTa  co  cno- 
paMH  B03oygiiTejiH  h  norjioin,eiiiiH  nocjiegnnx  jihuhhk bmh. 

OgiioBpeMeimoe  BiieceHne  b  nonsy  MiocnapgiiHBi  h  hjih  TXL(r  ne  yBejraunjio 

3$(|)eKTnBH0CTH  —  HaOÖOpOT,  6e3  HgOXHMHKaTOB  geHCTBIie  MIOCKap^nHBI  npOHBJIHJIOCB 
HecKOJiBKo  cHJiBHee  (cm.  TaÖJinpy). 

JIiihhhok  h  JKyKOB  jKyjKejran;,  HCTpeÖJimorgHX  JIHHHHOK  xjie6noro  Hcyna,  nornSaJio 
OT  /J/IT  n  reiîcaxjiopaHa  3HamiTejiBiio  öo-imme,  hcm  jihuhhok  xjieönoro  myna. 


HIGH  RESOLUTION  ELECTRON  MICROSCOPY  OF  THE  NUCLEAR  POLYHEDROSIS 
VIRUS  OF  THE  GYPSY  MOTH  PORTEE! RIA  DISPAR  L. 

P.  G.  P  lo  a  i  e,  Z.  P  e  tre 

(Virus  Laboratory ,  '  Traían  Savulescu”  Institute  of  Biology  of  the  Roumanian  Academy, 

Bucharest,  Roumania) 

The  morphology  of  the  nuclear  polyhedrosis  vims  of  Porthetria  dispar  has  been 
examined  by  Morgan  et  al.  (1955,  1956),  who  showed  that  the  virus  is  a  rod  shaped 
particle  with  a  length  of  about  280  mji  and  18  to  22  mp,  in  diameter.  They  also  found 
that  the  virus  particles  are  scattered  in  the  matrix  of J  the  polyhedral  bodies  and  often 
appear  in  bundles  surrounded  by  a  single  limiting  membrane.  At  present  no  other  in¬ 
formations  about  the  fine  structure  of  this  virus  are  available. 

This  paper  presents  some  data  on  the  fine  structure  of  P.  dispar  virus  as  revea¬ 
led  by  thin  sections  at  high  resolution  in  electron  microscope. 

A  powder  of  highly  purified  polyhedra  was  fixed  in  6%  glutaraldehyde,  postfixed 
in  1%  0s04  (Sabatini  et  al.,  1963),  and  embedded  in  Vestopal  W.  Sections  were  out 
with  a  Philips  ultramicrotome,  stained  with  uranyl  acetate  and  lead  citrate  and  exa¬ 
mined  in  a  JEM-7  electron  microscope  at  magnification  from  40,000  to  250,000  times. 

At  high  magnifications,  in  cross  and  longitudinal  sections  through  a  virus  particle 
or  a  bundle  of  viral  particles,  the  following  structures  could  he  seen:  a  central  zone, 
stained  heavely  and  very  electron  dense,  with  circular  profile  in  cross  section  and  dia¬ 
meter  of  21  to  25  mp,.  This  dense  central  core  had  190  to  360  mp  in  length  and  appea¬ 
red  to  have  a  square  and  in  longitudinal  section.  Numerous  particles  presented  in  the 
core  a  central  channel  6  to  9  mp  in  diameter,  with  very  low  electron  density.  In  obli¬ 
quely  sectioned  particles  a  heavely  stained  band,  like  a  spiral,  was  clearly  visible. 
This  suggests  that  DNA  is  built  in  a  spiral  structure  which  consist  of  a  very  dense 
hand  of  20  thick,  close  united  with  the  protein  capsid.  It  appeared  also  that  the  pro¬ 
tein  capsid  consists  of  a  single  row  of  spherical  protein  molecules  50  Â  in  diameter. 

This  type  of  structure  presents  a  resemblance  with  the  structure  of  TMV  (Franklin 
et  ah,  1957;  Klug,  Caspar,  1960).  The  structure  of  protein  capsid  of  the  virion  agrees 
well  with  the  structure  of  intimate  membrane,  obtained  after  negativ  staining,  of  the 
nuclear  polyhedrosis  virus  of  B.  mori  (Kozlov,  Alexeenko,  1967). 

The  next  protein  coat  (developmental  or  outer  membrane?)  is  also  formed  from 
a  single  row  of  molecules  with  same  dimensions  as  capsid  of  the  virion.  It  is  coat  for 
all  virus  particles  in  a  bundle,  and  has  a  symmetrical  arrangement  to  the  virion  cap¬ 
sid  and  to  the  polyhedral  matrix.  Thus,  a  periodicities  of  structure  in  groups  of  seven 
(six  arround  one)  molecules  can  he  observed  starting  from  virion  capsid  to  the  poly¬ 
hedral  matrix.  All  these  structures  are  closely  packed  and  the  spaces  between  diffe¬ 
rent  protein  "membranes”,  described  for  other  polyhedral  viruses  (Bergold,  1963; 
Ponsen  et  ah,  1964),  could  not  be  seen. 
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yCTOïraiBOCTb  cnop  DHTOMOIIATOrEHHLIX  EAIJHJIJI  K  OH3HHECKHM 

H  XHMHHECKHM  OA  KT  OP  AM 


V.  S.  Plokhikh  —  B.  C.  IIjioxïïx 

(Bcecoio3Hbiü  HaynHO-uccAedoearejibCKiiü  uhctuti/t  azpojiecoj\tejiuopai{uu, 

Bojizozpad,  CCCP) 

IIpaKTiriecKoe  ncnojiB30BaHHe  aHTOMonaTorenHBix  ôapHJui  b  KanecTBe  önojioriine- 
CKHX  HHCeKTïïpiIflOB  B03M0/KH0  npH  Onpe^eJieHHOH  yCTOHHHBOCTn  HX  cnop  KO  MHOrHM 
(J)aKTopaM  Biiemneu  cpeAM.  B  abhhom  cooSmeimn  iifleT  pent  o  cnopax  Bacillus  dendro- 
limus  Tal.,  Bac.  cereus  var.  galleriae  Isak.  h  Bac.  tuwerini  var.  sibirica  G. 

HcnKiTamno  noAßeprajiHCB  cnopti  npoMtinuieHHUx  npenapai’OB. 

CnopBi,  HaHGCGHHLie  na  pacTGiiHG  b  bii^g  ôaKTepnajiBHBix  npGnapaTOB,  no^Bep- 
raiOTCH  ^GHCTBHIO  CBGTa,  BBICOKHX  TGMnGpâTyp,  MexaHHHeCKOMy  BOS^GnCTBHK),  ^¡GHCTBHIO 
JIHCTOBBIX  BBI^GJIGHIIH  paCTGHHH  H  AP-  B  CBH3H  C  T  GM  HTO  npn  HCn0JIB30BaifflII  ÔaKTepH- 
ajiBHBix  npGnapaTOB  npaKTimycTcn  AoôaBJiemie  cyôJieTaJiBHBix  ao3  HAOXHMHKaTOB,  ôojib- 
niOG  3HanGHHG  npnoôpGTaGT  ycTOHHHBOCTB  cnop  k  n^aM. 

Ilpn  B03^GHCTBnn  npnMBix  cojihghitbix  jiyneii  b  Tenemae  3  nac.  co  cpGffHGÜ  ocbg- 
ei;ghhoctbk)  tgct-oStjOKtob  20  TBic.  jiioKC,  hto  cooTBGTCTBycT  0.3  KaJi./cM2  •  muh.  yjiBTpa- 
(j^nojiGTOBBix  Jiyneii,  y  Bac.  cereus  OTMenaeTCH  thOgjib  ao  2%  cnop.  Ilpn  yBOJinncnmi 
9Kcn03iin,nn  30  8  nac.,  Kor^a  ocBemeiraocTB  yBejiHHHBaeTcn  30  30  tbic.  jiiokc,  a  cyMMap- 
Han  pa^napna  yjiBTpa(|)HOJiGTOBBix  Jiynen  ao  6  Kaji./cM2  -mhh.,  hiïcjio  nornômnx  cnop  ao- 
CTnraGT  10%. 

OôjiynGHHG  JiaMnoH  «BYB»  moeahoctbio  15  bt  b  tghghhg  1  naca  BBi3BiBa6T  thOgjib 
cnop  ao  5%,  npn  oÔJiyneHnn  b  tghghhg  8  nac.  kojihhgctbo  nornOmiix  cnop  yBGJinnn- 
BaGTcn  AO  24%.  CyxHG  cnopBi  ycTonmiBee  k  aohctbhio  cbgte,  hgm  cnopBi  b  biiag  boahoh 
cycnGH3HH.  CnopBi  ycTonnnBBi  k  bbicokiim  TeMnepaTypaM  ao  80 — 90°.  K  oôpaôoTite  ne- 
pcrpGTBiM  napoM  npn  T  =  105°  n  AaBJiemiH  1.5  aTM.  cnopBi  ycTOHHHBBi  b  hgpbbig  2  mhh. 
(nornômnx  ao  10%),  nepe3  5  mhh.  thöhgt  60%,  nepe3  60  mhh.  —  100%. 

MexammecKoe  bo3aghctbiig  b  bhag  ôecnpepBiBHoro  ncpoMomiiBannn  cycneimnH 
cnop  noA  abbjigiihgm  10  aTM.  b  tghghhg  naca  hg  OKa3BiBacT  bjihhhhh  na  nx  HŒ3Hecno- 

COÔHOCTB. 

Khcjiotbi  oÔJiaAaiOT  pa3JinnHBiM  ôaKTGpnpnAHBiM  aohctbhgm.  CepHan  KncjiOTa 
b  0.5  % -ñ  KOHpGHTpapnn  yÔHBaeT  100%  cnop  b  tghghhg  15  mhh.  Co  juman  n  yncycnaa 
KHCJIOTBI  B  TOH  HÎG  KOHpeHTpapHH  BBI3BIBaiOT  m6GJIB  30%  CHOp  B  TGnGHHG  6  naC.  G  yBG- 
JinnGHHGM  KOHAGHTpapnil  Ha3BaHHBIX  KHCJIOT  THÔGJIB  CHOp  yCKOpHGTCH.  IlHKpHHOBafl 
KHCJiOTa  cnocoôna  imaKTHBiipoBaTB  cnopBi  tojibko  b  HacBimeHHOM  pacTBopo. 

IlfeJIOHH  B  2  % -H  KOHAGHTpapHH  B  TGnGHHG  6  HaC.  yÔHBaiOT  AO  50%  cnop.  Xjiop 
B  BHAe  XJIOpHOH  H3B6CTH,  XJIOpHOH  BOABI,  XJIOpaMHHa  6aKTGpHH¡HAGH.  3  % -H  XJIOpaMHH 
3a  6  nac.  yóimaeT  ao  75%  cnop  B.  cereus. 

Bthjiobbih  cnnpT  BBi3BiBaGT  niÔGJiB  50%  cnop  H6p63  6  nac.,  AOHaTypnpoBaHHBiH  Aeâ~ 
CTByGT  CHJiBHGG  h  3a  tot  jkg  ncpHOA  HHaKTHBHpyGT  a°  80%  cnop,  HamaTBipiiBiH  —  ao 
15%.  Ü3  n,HKJinnGCKHX  cnnpTOB  3  % -h  c|)ghoji  ySusaeT  3a  nac  100%  cnop,  a  b  cyôJiGTajiB- 
HOH  A03G  (0.5%)  npn  bosaghctbhii  b  tghghhg  6  nac.  BBi3BiBacT  rnôejiB  35%  cnop. 

ycTOHHHBOCTB  cnop  k  HAOXHMHKaTaM  3aBHCHT  OT  KOHAGHTpan,nn  npGnapaTa  H  BpG- 
MGHH  B03A6HCTBHH.  BbICOKHG  KOHI3;eHTpau;iïII  XJIOpopraHIIHGCKHX  IIHCGKTHpHAOB  (JJ^T, 
rXU;r,  rpaH03aH),  $oc(|)opopraHHnGCKHG  (thoc|)oc,  MGTa^oc,  xjiopo(|)Oc) ,  haki  rpynnBi 
MGAH  h  MBimBHKa,  Macjia  ryÔHTGJiBHO  AoâcTByioT  na  cnopBi  h  MoryT  b  tghghhg  naca 
miaKTHBHpoBaTB  ao  50%  cnop.  Bgbbpgahbi  hhcgkthh;habi  pacTHTGJiBiioro  nponcxoîKAe- 
HHH.  ycTOHHHBOCTB  K  $H3HnGCKHM  H  XHMHHGCKHM  <|)aKTOpaM  Cnop  Bac.  deudrolimus, 
Bac.  cereus,  Bac.  tuwerini  npaKTHHGCKH  OAHHaKOBa. 


THE  INFECTIVE  JUVENILE  AND  PARASITIC  DEVELOPMENT 
OF  HYDROMERMIS  CONOPOPHAGA,  A  PARASITE  OF  CHIRONOMIDAE 

G.  O.  P  o  i  n  a  r 

(Department  of  Entomology  and  Parasitology,  Berkeley,  California,  U.  S.  A.) 

RGCGnt  findings  in  varions  parts  of  tho  world,  especially  the  Soviet  Union  and 
North  America,  have  stressed  the  possibility  of  utilizing  mermithid  nematodes  for  the 
control  of  insect  pests.  This  possibility  is  especially  encouraging  for  aquatic  hosts, 
such  as  members  of  the  Culicidae ,  Simuliidae  and  Chironomidae. 

We  were  interested  in  how  mermithids  are  able  to  enter  the  host,  and  what  deve¬ 
lopmental  changes  occurred  during  their  stay  in  the  hemocoel.  These  findings  could 
be  correlated  with  the  adult  characters  and  allow  us  to  identify  these  parasites 
while  in  the  juvenile  stages. 
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A  useful  stage  for  the  identification  of  mermithid  species  is  the  infective  juvenile. 
This  form  emerges  from  the  egg  and  enters  the  body  cavity  of  the  host.  Because  of 
their  small  size,  however,  much  of  their  inner  structure  is  obscure  with  the  ordinary 
light  microscope,  and  for  this  reason,  we  have  examined  this  stage  with  the  electron 
microscope. 

Hydromermis  conopophaga  Poinar  was  found  parasitizing  2  species  of  Tanytarsus 
in  Northern  California.  The  larvae  of  these  hosts  develop  in  artificial  sewage  ponds 
and  the  adults  are  often  a  public  nuisance.  Investigations  are  now  being  conducted  by 
Mr.  Ecke  and  his  assistants  to  evaluate  the  effectiveness  of  this  parasite  as  a  biolo¬ 
gical  control  agent.  By  bottom  sampling  2  ponds  twice  a  week,  they  were  able  to 
study  the  effect  of  the  parasite  on  Tanytarsus  larvae  during  the  year. 

Parasitized  larvae  were  found  throughout  the  year  and  50%  of  the  Tanytarsus 
were  thus  infected  in  one  pond  in  May. 

The  body  of  the  nematode  can  easily  be  seen  through  the  transparent  larval  cu¬ 
ticle.  The  parasite  fills  up  the  body  cavity  and  usually  emerges  from  the  host  just  be¬ 
fore  pupation.  A  few  are  carried  through  the  pupal  and  into  the  adult  stage,  producing 

insect  intersexes. 

The  parasite  remains  within  the  host  up  to  20  days.  Three  days  after  infection  the 
nematode  can  he  found  free  in  the  hemocoel.  The  anterior  portion  of  the  body  consists 
of  the  pharynx  containing  16  stichocytes.  At  this  time  the  gonad  primordium  consists 
of  a  mass  of  undifferentiated  cells.  The  nematode  continues  to  grow  and  after  5  days 
the  gonad  primordium  began  to  elongate  and  differentiate.  Within  eight  days,  the  go¬ 
nad  tissue  had  grown  considerably  and  the  intestinal  cells  were  distinct.  In  the  follo¬ 
wing  7  days,  the  parasite  grew  at  a  phenominal  rate,  eventually  reacting  a  length 
equal  to  that  of  the  host. 

The  parasite  emerged  from  the  host  and  entered  the  mud  on  the  pond  bottom 
where  mating  occurred  and  eggs  were  deposited.  In  the  laboratory,  eggs  hatched  in 
20  days  at  15°  C  with  one  molt  occurring  before  emergence. 

The  infective  second  stage  juveniles  are  very  long  and  thin,  measuring  about 
620  p  at  the  time  of  hatching.  They  are  extremely  active  and  enter  the  host  hemocoel 
by  direct  penetration  through  the  cuticle. 

Detailed  morphological  studies  on  the  infective  juveniles  showed  that  definite  or¬ 
gan  systems  were  present,  including  pharyngeal  glands  that  probably  aid  penetration 
through  the  insect  cuticle. 

The  thin,  coiled  juvenile  of  Eydromermis  is  much  more  fragile  than  that  of  Fili- 
pjevimermis.  It  is  adapted  for  movement  in  water  and  it  probably  does  not  need  such 
a  powerful  stylet  for  entering  the  body  of  aquatic  insect  larvae.  Both  nematodes  have 
a  clearly  defined  pharynx  and  intestine,  and  both  possess  a  pair  of  pharyngeal  glands 
in  the  anterior  portion  of  the  pharynx.  The  secretion  from  these  glands  probably  plays 
an  important  role  in  softening  the  insect  cuticle  during  the  penetration  process. 

Electron  micrographs  show  these  structures  in  detail.  A  section  at  the  level  of  the 
amphids  shows  the  nature  of  the  stylet.  It  is  hollow,  allowing  for  the  passage  of  secre¬ 
tions  out  through  the  mouth.  The  large  amphidial  openings  are  probably  important  in 
receiving  chemical  stimuli  from  the  host. 

Moving  posteriorly,  the  walls  of  the  stylet  unfold  and  we  see  that  it  is  a  single 
sclerotized  plate  bent  into  the  form  of  a  cylinder. 

The  pharyngeal  glands  occur  in  the  anterior  fifth  of  the  body  and  are  intimately 
associated  with  the  pharynx.  The  nuclei  of  the  stichocytes  are  clearly  located  just  be¬ 
low  the  glands,  and  the  associated  membranes  suggest  that  these  areas  are  involved 
in  secretory  activity.  The  location  and  number  of  nuclei  may  be  of  diagnostic  value. 
These  enlarged  pharyngeal  cells  are  characteristic  of  mermithids  and  very  prominent 
during  the  early  developmental  stages. 

The  thin  walled  intestine  occupies  more  than  half  the  length  of  the  body  and 
contains  numerous  inclusions.  Anteriorly,  it  is.  flanked  by  the  genital  primordia. 

These  studies  emphasize  the  value  of  the  electron  microscope  for  studying  functio¬ 
nal  anatomy  of  infective  stages  of  mermithid  nematodes.  Not  only  can  they  help  us  to 
understand  such  complex  processes  as  penetration,  growth  and  development,  but  they 
can  also  better  reveal  the  relationship  of  mermithids  to  their  free-living  ancestors. 
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K  BOflPOCy  O  BHPyjTEHTHOCTH  PA3JIHHHMX  ÜITAMMOB  rPHEA 
BE  AVVERI  A  BASSI  AN  A  (BALS.)  VUILL.  AJ1H  ryCEHHU, 

HEJIOHHOR  nJIOAOÎKOPKH 


T.  A.  P  r  i  m  a  k  —  T.  A.  Il  p  h  m  a  K 

(ynpauHCKUü  HaijHHO-uccjiedoecLTejihCKUÜ  uhctutijt  3auçurbi  pacTenuü, 

Kuee,  CCCP) 

B  pejinx  oÔecneHemifl  npoii3Bo,n;cTBa  önonpenapaTa  ôoBeprma,  ochoboii  KOToporo 
îtbjihiotch  KomigHOcnopbi  rpnÔa  Beauveria  bassiana,  CTaÔHjibiibiMH,  ogHopogiibiMii  h 
BiipyjieHTiibiMii  HiTaMMaMii  npoBegeiibi  iiccjieflOBaiiiiH  no  pa3pa6oTKe  mcto^hkh  nojiy- 
uemm  h  oneHKH  MonoKyjibTyp  aToro  miga  rpiiôa. 

Ilpn  pacceBe  na  mohoh30jihtbi  iicxoahbix  hhctbix  KyjitTyp  rpiiôa,  nojiyneHHbix  H3 
noriiomnx  b  npnpoge  jihhhhok  ii  HMaro  KOJiopagcKoro  myKa  h  ryceirau;  h6jioiiiioit  njio- 
ÆomopKii  Hapngy  c  MOiroii30jmTaMii,  oTJinnaioipiiMHCH  ômctplim  h  oÔHJibiibiM  cnopono- 
moHiieM  (KyjibTypajibiibiii  Tim  I),  oÔHapymeiibi  Tanme  kojiohhh  gpynix  tiihob,  koto- 
pwe  jihoo  coBceM  He  o6pa30BbiBajiii  cnop,  jihôo  xapaKTepH30Ba.jincb  oôiuibHbiM  pocTOM 
Miipejinn  c  3ano3gajion,  HepaBiioMepiioii  cnopyjinpHen. 

Ajih  flajibHenmero  iisyneniiH  OTÔnpajincb  iicxoßiibie  miCTbie  KyjibTypbi,  KOTopwe 
npn  nepsoM  pacceBe  nx  Ha  MonoH30JiHTbi  oTjiimajiHCb  ¿mcTaTOHiioii  ognopognocTbio, 
a  HMenHo:  KOjranecTBO  kojiohhh,  oTHeceHHbix  naMii  ycjiOBHO  k  KyjibTypajibiioMy  THny  I, 
6buio  ne  Menee  90—95%.  Ecjih  npn  nocjiegyioipHx  pacceBax  Ha  II,  III  h  t.  g.  reHepa- 

n,IIII  M0H0H30JIHT0B  KOJIIÏUeCTBO  TaKHX  KOJIOHHH  He  CHHHtaeTCH,  TO  nOJiyueHIIblH  HITaMM 
MOHCIIO  CHIITaTb  B  ßOCTaTOHHOH  Mepe  CTaßlUIbHbiM. 

BnpaTpe  npiiBOflim  onncamie  pocTa  h  pa3BiiTim  ftamioro  Tima  mohoh30jihtob  (I) 
npn  BbipaupiBamm  nx  Ha  kocom  cycjio-arape  b  miipoKiix  ^jihhhbix  npoônpKax  npn 
TeMnepaType  21—23°  C.  Hpii  npocMOTpe  kochkob  Ha  4— 6-iï  ,n;eHb  nocjie  BbiceBa  11a  hiix 
MOHOcnopoBoii  KyjibTypbi  OTMenaiOTcn  ôejibie,  npimeMHCTbie,  cjierKa  nymiiCTbie  kojio¬ 
hhh.  Ha  7 — 8-ü  jieHb  HanimaeTcn  cnopoHomernie,  ycTanaBJiHBaeMoe  BH3yaJibHO. 
Ha  12-h  p;eHb  poc/ra  30Ha  cnopoiiomeHiiH  pacnpocTpaHneTcn  hohth  na  bcio  kojiohhio. 
npn  HaÔjnogeHiin  côoKy  kojiohhh  njiocKne  c  He3HaHiiTejTbHbiMii  B03BbimeHiiHMii  no 
KpanM.  Cpe/pmii  fliiaMeTp  nx  (Ha  12-h  fteHb  pocTa)  28—30  mm.  KpaeBOii  pocT  paBiio- 
MepHbiH.  Okojio  MecTa  noceBa  —  cjiaôan  cKjiap,xiaTocTb,  b  MecTe  noceBa  —  CBeTJio-Kopim- 
iieBoe  nHTHbiuiKO.  npn  oObimioM  BbiceBe  Ha  nmeHO  KOHHgHocnop,  nojiyueimbix  113  Ta- 
Kiix  kojiohhh,  naÔJnogaeTcn  MaccoBoe  cnopoHomeiiHe  yme  Ha  5— 6-h  fleiib,  npn  Bbipa- 
imiBaHHH  b  jkh^koh  aapnpyeMOH  h  nepeMeiHHBaeMOH  KyKypy3iioMe.jiHccHOH  cpe,n;e. 
OopaaoBaHiie  Komißiiocnop  Ha  noBepxHOCTii  njieHKH  OTMenaeTcn  Ha  3— 4-ü  ^eiib  nocjie 
OKOHHaHIIH  B35aJITbIBaHHH. 

no  MH  mo  openKii  TexHOjioTHHecKHx  noKa3aTejieii  (ObiCTpoTa  cnopoo6pa30BaHim,  bbi- 
xogbi  ii  THTpbi  cyxoro  cuopoBoro  MaTepuajia)  H3ynaJiHCb  TaKme  BiipyjieiiTHbie  cBoncTBa 
OToôpaHHbix  MOHOKyjibTyp  rpn6a.  ycTanoBJieHO,  hth  BiipyjieHTiiocTb  nojiyuemibix  mo- 
HOKyjibTyp  ne  ycTynajia,  a  b  HeKOTopwx  cjiyuanx  ¿jame  npeBocxogHjia  TaKOByio  ncxog- 
iibix  HiiCTbix  KyjibTyp.  npn  HCHbiTaHHH  neKOTopbix  mT3MM0B  rpn6a  na  rycemipax 
HÔjIOHHOii  HJIOffOÎKOpKII.  OTJIHHaiOipiIXCH  pa3JIHHHbIM  (|)H3HOJIOrHxieCKHM  COCTOHIIHeM 
(Bec,  KapTima  reMOJiHM$bi,  njiogoBHTocTb  h  t.  p:.),  BbincHHJiocb,  hto  ocjiaOjiemian  no- 
nyjiHH,HH  naceKOMbix  6ojiee  BocnpiiHMHiiBa,  iiemejin  nonyjmpim,  $H3iiojiorHuecKiie  nona- 
3aTejiH  KOTopoH  cBH^eTejibCTByiOT  o  ee  öojiee  bwcokoh  HiH3Hecnoco6HocTii.  TaK,  iianpii- 
Mep,  IHT3MM  K-87-3-2-26  npn  HcnbiTaimn  na  rycenupax  cpaBHiiTejibiio  6ojiee  jKii3He- 
cnocooHoii  KaMeHCKOH  nonyjmpiiH,  Bbi3Baji  rn6ejib.  paBiiyio  9.9%,  23.1%  h  73.3%  Ha  6-h, 
10- ii  h  14-ii  flHii  yneTa.  Cpe^n  ryceHim;  ßonepKoii  nonyjiHpiiH  (öojiee  ocjia6jienHOH 
b  (Jni3HOJiorHHecKOM  OTiiomemm)  b  Te  æe  ^hii  yneTa  oTMHpaHiie  aocthtjio  40,  92.5  h 
100%.  Ta  me  3aKOHOMepiiocTb  oTMeneHa  h  b  0  tuo  m  eHH  h  flByx  ^pyrnx  Hccjic^OBamibix 
niTaMMOB  rpiiôa.  HojiyneHUbie  MaTepnajibi  no^TBepm^aioT  p;aHHbie  pnp;a  aBTopoB,  pa5o- 
TaBinnx  c  ApyrnMH  BiiflaMH  naceKOMbix  (JlecKOBa,  1961;  TiiMO(|)eeBa,  1952  h  AP-)- 


ON  BIOCHEMISTRY  AND  STRUCTURE  OF  GRANULOSIS  VIRUS 
OF  DEN  DR  OLIM  U  S  SIBIRICUS  TSCHETW. 

N.  G.  Slivedchikova,  L.  M.  Tarasevitsch  —  H.  T.  niBeßHHKOBa, 

JI.  M.  TapaceBHH 

(Institute  of  Microbiology ,  Acad.  Sci.  USSR,  Moscow,  USSR) 

At  the  virus  disease  of  Dendrolimus  sibiricus  Tschetw.,  in  cytoplasm  of  the  in¬ 
fected  tissues  of  the  insect  there  are  formed  ellipsoidal  inclusions  —  granules 
(240X380  mmc),  which,  in  its  turn,  include  virus  particle  (50X320  mmc)  (Poltev,  Lu- 
kyanchikov,  1962). 
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As  we  have  shown  earlier,  granules  of  Dendrolimus  sibiricus  Tschetw.  contain 
two  types  of  nucleic  acids  —  DNA  and  RNA  (Shvedchikova,  Tarasevich,  1966).  The 
task  of  the  present  work  was  to  investigate  biochemical  properties  and  structure  of 
granules  and  virus  particles  at  the  granulosis  of  Siberian  silkworm.  Nucleic  acid  were 
received  from  the  granules  by  extraction  with  HCIO4  at  various  temperatures  (Ogur, 
Rosen,  1950)  in  modification  of  Deken-Grenson  and  Deken  (1959)  with  spectroscopic 
and  photometrical  quantitative  determination  of  RNA  by  Meibaum  method  (1945) 
and  DNA  by  a  colour  reaction  of  Dische  in  Rurton  modification  (1956).  We  also  de¬ 
termined  protein  content  in  granules  by  Lowry  method  (1951)  and  phosphorus  by 
Fiske — Subarrow  method  (1952).  With  various  methods  of  extraction  of  nuclein  acids, 
their  quantitative  content  varies.  Protein  content  in  granules  provides  83.2%,  DNA  — 
0.6%  RNA —  1.4%,  phosphorus  —  0.3%  (of  dry  weight). 

It  was  shown  that  nucleic  acid  isolated  from  the  virus  particle  of  granules  is  of 
DNA-tvpe.  The  author  together  with  R.  P.  Ulanov  (Institute  of  Chemical  Physics) 
succeeded  in  receiving  first  electron  microscopic  shots  of  DNA  molecule  in  the  gra¬ 
nules.  It  was  shown  that  DNA  is  doubìestanded,  has  high  molecular  weight  (80  •  KP) 
and  may  exist  in  both  linear  and  cyclic  form.  It  was  suggested  that  virus  particles 
of  polyhedra  of  Bombyx  mori  contain  also  highmolecular  DNA  that  has  may  be  a 
cyclic  form. 

The  investigation  of  fine  structure  of  virus  particles  isolated  from  the  granules 
of  Siberian  silkworm  and  polyhedra  of  silkworm  B.  mori  has  shown  that  virus  partic¬ 
les  contain  a  very  compact  supercoiled  DNA-strand  surrounded  with  two  membranes  — 
intimate  and  developmental  ones.  On  the  heating  of  short  duration  (80 — 100°  G)  virus 
particles  isolated  from  granules  and  polyhedra,  throw  out  supercoiled  DNA-strands 
with  a  subsequent  separation  to  filaments  of  a  diminishing  diameter.  It  was  shown 
that  elementar  strand  with  diameter  50 — 60  Â  is  a  coil  containing  two  DNA-filaments 
with  diameter  20—25  Â. 

A  new  model  of  packing  of  highmolecular  cyclic  DNA  in  the  virus  particle  of 
granules  of  Siberian  silkworm  was  proposed  on  the  ground  of  this  experimental  data. 
The  compact  packing  is  a  result  of  some  successive  spiralization  of  cyclic  DNA  and 
formation  of  supercoils  of  first  and  high  order  of  magnitude.  It  was  supposed  that 
secondary  spiralization  and  formation  of  supercoiled  structures  take  place  not  only 
in  the  case  of  virus  cyclic  DNA,  but  is  a  common  property  of  cyclic  double-stranded 
DNA-chains. 

During  isolation  of  virus  particles  from  granules  of  Siberian  silkworm  we  have 
detected  also  with  another  form  and  structure  that  were  described  early.  This  virus 
particles  (so  called  anomal  particles)  have  a  strand,  containing  4  double-coiled 
DNA-filaments  (diameter  ~20  Â)  and  has  a  structure  similar  to  these  described  by 
Kozlov  and  Alexeenko  (1967)  model  supposed  for  virus  particles  of  polyhedra  of 
B.  mori.  At  present  time  we  cannot  say  anything  about  the  nature  of  these  particles. 


ON  PATHOLOGY  AND  ECONOMIC  IMPORTANCE  OF  GRANULOSIS 
VIRUS  DISEASE  OF  PYGAEBA  ANASTOMOSIS  L. 

C.  S  i  d  0  r 

(Institute  Pasteur,  Novi  Sad,  Yugoslavia) 

Larvae  of  Pygaera  anastomosis  L.  ( Lepidoptera ,  Notodontidae)  of  all  instars  were 
found  infected  and  dead  with  granulosis  in  natural  conditions,  but  epizootics  are 
found  more  often  among  young  larvae  while  in  winter  cocoons.  Infected  larvae  de¬ 
velop  symptoms  characteristic  of  this  type  of  disease. 

Temperatures  optimal  for  the  development  of  larvae  (22 — 26°  C)  are  also  suitable 
for  the  development  of  the  virus.  At  temperatures  under  20°  the  disease  develops  very 
slowly,  while  above  35°  larvae  survive  the  infection  or  die  from  other  causes  but 
not  with  granulosis.  High  temperatures  were  unfavourable  for  the  development  of 
granulosis  of  Peridroma  margaritosa  (Steinhaus  et  al.,  1960),  Peris  rapae  L.  (Tañada. 
1953).  The  temperature  of  13.5°  causes  slow  development  of  granulosis  in  Choristo- 
neura  murinana  Hb.  in  comparison  with  that  at  23.5°  (Wittig,  1959). 

The  young  larvae  of  P.  anastomosis  are  more  susceptible  to  the  specific  virus 
disease.  Á11  larvae  hatched  from  contaminated  eggs  died  with  granulosis  after  9  days, 
while  those  from  the  untreated  controls  developped  normally.  Larvae  of  P.  anasto¬ 
mosis  are  not  susceptible  to  some  other  insect  viruses,  but  Típula  Iridescent  Virus 
(TIV)  kills  more  than  66%  of  infected  fourth  instar  larvae.  Some  forest  insect  pests 
of  economic  importance  are  not  susceptible  to  the  granulosis  of  P.  anastomosis ,  but 
P.  anachoreta  F.  died  with  granulosis  when  fed  on  leaves  contaminated  with  a  suspen¬ 
sion  of  the  virus. 
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In  water  suspension,  the  virus  does  not  lose  its  pathogenicity  alter  two  years 
storage  at  — 22°  C.  According  to  David  (1965)  granulosis  virus  of  Pieris  brassicae  L. 
remains  pathogenic  after  5  weeks  storage  at  —36°.  It  appears  that  low  winter  tempe¬ 
ratures  will  not  destroy  granulosis  virus. 

The  granules  obtained  from  one  fifth  instar  larva  of  P.  anastomosis  were  suspen¬ 
ded  in  10  1  of  water.  When  leaves  were  dipped  in  this  suspension  and  fed  to  third 
instar  larvae  all  died  in  7  to  12  days. 

In  localities  in  which  an  epizootic  of  granulosis  of  P.  anastomosis  was  found 
5  years  ago,  the  insect  is  still  under  control.  After  intensive  searching  only  a  few 
larvae  of  P.  anastomosis  were  found.  Most  of  the  collected  larvae  reared  individually 
in  laboratory  conditions  died  with  granulosis,  as  did  a  majority  of  the  offspring  from 
the  survivors.  It  shows  that  the  granulosis  virus  is  still  present  in  these  localities 
and  together  with  other  agents  keeps  the  population  of  P.  anastomosis  at  a  low  level. 
This  confirms  Hall’s  findings  (1953)  that  effective  control  by  granulosis  is  possible 
under  low  density  of  the  host. 

Artificial  application  of  granulosis  viruses  has  given  differing  results.  Martignoni 
and  Auer  (1957)  did  not  obtain  positive  results  in  their  field  tests  in  control  of 
Eucosma  griseana  Hb.,  but  Glass  (1958)  provoked  granulosis  virus  disease  in  Argyro- 
iaenia  velutinana  by  spraying  apple  trees  with  a  suspension  of  granules  during 
hatching  of  the  larvae.  Tañada  (1953)  carried  out  successful  experiments  in  control 
of  P.  rapae  with  granulosis  virus,  and  Billiotti  et  al.  (1956)  in  control  of  P.  brassicae 
also  with  granulosis.  Granulosis  viruses  have  been  observed  to  be  responsible  for 
severe  epizootics  in  various  insect  populations  (Huger,  1963) . 

Our  small  scale  field  experiments  show  that  it  will  be  possible  to  make  artificial 
foci  of  infection  in  heavy  populations  of  P.  anastomosis  in  nature.  As  it  was  pre¬ 
viously  mentioned  (Sidor,  1968),  laboratory  production  of  granulosis  virus  by  infecting 
large  numbers  of  larvae  would  not  be  a  problem. 


NUCLEAR  POLYHEDROSIS  OF  ERMINE  MOTHS 

E.  Zh.  Simonova  —  E.  3K.  C  h  m  o  h  o  b  a 
(Institute  of  Biology ,  Acad.  Sci.  of  the  Latvian  SSR,  Riga,  USSR) 

In  1967  the  author  applied  the  virus  of  nuclear  polyhedrosis  for  protection  of 
apple-trees  affected  by  Hyponomeuta  malinella.  The  virus  initially  isolated  from 
H.  malinella  was  propagated  in  caterpillars  of  H.  cognatella  and  H.  evonymella.  Trees 
were  sprayed  with  a  suspension  containing  28  •  10s  polyhedra  per  1  ml.  From  0.3  to 
1  1  of  suspension  was  used  on  each  tree.  On  7th  or  8th  day  after  infection  caterpillars 
ceased  to  feed.  External  symptoms  of  the  disease  appear  on  the  9— 11th  day.  The  body 
of  the  caterpillar  usually  shrinks,  the  haemolymph  becomes  yellowish.  The  caterpillars 
crawl  away  from  the  nest.  Their  skin  becomes  fragile  and  easily  breaks  emitting 
a  drop  of  yellow  haemolymph.  Mass  death  of  caterpillars  begins  on  the  14 — 16th  day. 
98—100%  of  caterpillars  of  the  first  instars  were  killed  by  the  virus  and  62%  of 
those  in  the  5th  instar. 

The  course  of  the  disease  depends  on  the  surrounding  temperature.  The  most 
rapid  development  of  the  disease  takes  place  at  20 — 24°.  At  14—17°  incubation  period 
is  3 — 4  days  longer. 

A  histological  investigation  of  diseased  caterpillars  showed,  that  polyhedrosis 
affects  the  following  tissues:  hypoderm,  fat  body,  epithelium  of  Malpighian  tubes, 
haemolymph  and  some  cells  of  the  mid-gut. 

The  size  of  polyhedra  depends  on  their  number  in  the  nucleus  and  on  the  tissue 
where  they  are  located.  In  the  nuclei  of  the  fat  body  the  diameter  of  polyhedra  is 
usually  2.30 — 3.75  p,  in  the  haemocytes  2  p,  in  the  nuclei  of  the  mid-gut  cells  —  1.5  p. 
Polyhedra  of  H.  malinella  under  the  microscope  are  of  square  outline  with  rounded 
corners. 

The  virus  infection  is  transmitted  through  contact  between  healthy  and  diseased 
caterpillars.  Caterpillars  often  drink  drops  of  yellowish  haemolymph  oozing  from 
others.  When  the  ratio  of  diseased  and  healthy  caterpillars  was  1 : 3,  50%  of  the 
experimental  lot  succumbed. 

In  order  to  ascertain  the  presence  of  a  latent  virus,  activation  of  the  virus  was 
attempted  by  cooling,  starvation  and  by  spraying  the  food  with  Vs  M  solution  of 
hydroxylamine.  At  5°  the  caterpillars  survive  up  to  5  months  without  further  progress 
of  the  disease.  Cooling,  starvation  and  hydroxylamine  induce  polyhedrosis  in  some 
caterpillars  but  the  frequency  of  the  disease  varies  in  caterpillars  from  different  po¬ 
pulations. 

Experiments  were  carried  out  to  detect  an  after-effect  of  infection  with  the  virus. 
The  number  of  eggs  produced  by  females,  which  survived  infection,  is  decreased. 
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The  shields  covering  the  eggs  easily  fall  off  the  twigs,  possibly  because  of  the  action 
of  the  virus,  and  the  eggs  perish.  Under  the  few  shields  which  remained  caterpillars 
emerged  in  which  no  polyhedra  could  be  detected  by  histological  investigation. 


DIE  EINWIRKUNG  DER  ENDOPARASITISCHEN  NEMATODEN 
(N  E  MAT  OD  A,  TYLENCHOIDEA)  AUF  DIE  RORKENKÄFER 

A.  Ja.  Slankis  — A.  H.  CjiaHKnc 
(Lettländische  Staatsuniversität,  Riga,  UdSSR) 

Diese  Arbeit  wurde  1964 — 1966  im  Moskauer  Gebiet  durchgeführt.  Der  Gegenstand 
der  Versuche  waren  Nematoden  der  Fichtenborkenkäfer.  Eine  besondere  Aufmerksam¬ 
keit  wurde  den  Nematoden  aus  der  Familie  Allantonematidae  (Ordnung  Tylenchoidea) 
geschenkt,  die  in  der  Leibeshöhle  der  Rorkenkäfer  schmarotzen. 

In  den  Laboratorienverhältnissen  die  durch  Nematoden  Vastotylenchus  aculeatus 
infizierten  Rorkenkäfer  Ips  duplicatus  bedeutend  schneller,  als  die  uninfizierten 
umkommen. 

Bei  den  durch  endoparasitische  Nematoden  aus  den  Gattungen  Vastotylenchus  und 
Contortylenchus  infizierten  Borkenkäfer  Ips  typographus  Störungen  in  der  Gangsystem 
entdeckt  wurden. 

Als  das  ganze  Material  matematisch  bearbeitet  war,  stellte  man  fest,  dass  im  Ver¬ 
suchsgebiet  im  Jahre  1965  diese  endoparasitischen  Tylenchiden  gar  keine  Wirkung 
auf  Menge  des  Fettkörpers  der  infizierten  Käfer  Ips  typographus  (alte  und  junge 
Käfer)  und  I.  duplicatus  (junge  Käfer)  erwiesen  hatten. 

Endoparasitische  Nematoden  aus  dem  Genus  Contortylenchus  und  besonders 
Vastotylenchus  können  verschiedenartige  Beschädigungen  der  Gonaden  der  Borken¬ 
käfer  (sowie  bei  Weibchen  als  auch  bei  Männchen)  hervorrufen  (die  höchste  Stufe 
ist  völlige  Kastrierung) . 

Die  matematische  Bearbeitung,  der  Materialien  hat  gezeigt,  dass  1965  die  Nach¬ 
kommenzahl  der  untersuchten  Population  der  Käfer  Ips  typographus ,  die  von  Nema¬ 
toden  Vastotylenchus  typographi  und  Contortylenchus  diplogaster  infiziert  worden 
waren,  im  Durchschnitt  37.1  Exemplare  betrug. 

Bei  den  uninfizierten  Käfer  betrug  die  Nachkommenzahl  im  Durchshnitt 
63.3  Exemplare,  also  durch  Nematodeninfizierung  wurde  die  Nachkommenzahl  im 
Durchschnitt  um  41.7  %  vermindert. 

Die  Analyse  unserer  Angaben  und  so  auch  Angaben  aus  Literatur  hat  gezeigt, 
dass  die  Einwirkung  der  Nematoden  auf  die  Käfer  in  mechanischen  Beschädigungen 
der  Organe  und  der  Gewebe,  in  Ernährung  mit  dem  Wirtgewebe,  und  so  auch  in  der 
Intoksikation  des  infizierten  Insektes  ausgedrückt  worden  kann. 

Als  Folgen  dieser  Beschädigung  sind  Veränderungen  in  der  Physiologie  zu  nennen, 
die  zu  Verminderung  der  Fruchtbarkeit  der  Käfer  und  zu  ihr  vorfristiger  Umkommen 
führen.  Diese  Faktoren  erweisen  einen  geraden  Einfluss  auf  die  zahlenmässige  Zu¬ 
sammensetzung  der  Population  der  Käfers. 

Man  darf  es  für  bewiesen  halten,  dass  die  Nematoden  natürliche  Regulatoren 
der  Anzahl  dieser  Schädlinge  sind. 


ULTRASTRUCTURAL  ALTERATIONS  IN  THE  FLIGHT  MUSCULATURE 
OF  A  TERATOLOGICAL  BEETLE  ( TENERRIO  MOLITOR) 


E.  A.  Steinhaus,  R.  D.  Z  e  i  k  u  s 
(Center  for  Pathobiology,  University  of  California,  Irvine,  U.S.A.) 

Gross  teratological  forms  of  the  yellow  mealworm,  Tene  brio  molitor ,  are  numerous 
in  variety.  The  principal  teratologies  observed  in  the  colony  studied  involved  abnor¬ 
malities  in  wings  and  elytra,  legs,  antennae,  segments,  and  other  structures.  Of  special 
interest  is  an  abnormality  (pupal-winged  adult)  in  which  the  adult  insect  retains 
the  wings  and  elytra  of  the  pupal  stage  about  20%  of  our  culture  shown  this  terato¬ 
logy.  Beetles  suffering  major  teratological  changes  were  definitely  shorter-lived  than 
were  normal  or  slightly  deformed  specimens.  At  least  three  external  factors  contribute 
to  the  reduced  longevity:  dehydration,  loss  of  coordination,  and  cannibalism.  Wing, 
elytral,  and  some  leg  abnormalities  occurring  spontaneously  in  our  colony  could  be 
produced  in  adults  by  exposing  pupae  and  late  larvae  to  ultraviolet  irradiation. 

A  teratology  characterized  by  the  retention  of  essential  aspects  of  the  pupal  wing 
in  the  adult  mealworm,  Tenebrio  molitor  is  noteworthy.  The  development  sequence 


which  leads  to  the  emergence  of  the  abnormal  adult  was  studied  in  the  pupa,  and 
the  significance  of  the  general  state  of  health  of  the  pupa  in  the  emergence  of  the 
abnormal  beetle  was  studied.  By  observation  of  the  various  normal  and  abnormal  pu¬ 
pae,  the  following  became  evident:  (1)  Morphologically  normal  pupae  emerge  as  mor¬ 
phologically  normal,  or,  in  rare  instances,  very  minimally  defective  adults.  (2)  The 
type  of  pupal  abnormality  is  not  as  significant  in  the  emergence  of  a  pupal-winged 
adult  as  is  the  extent  of  the  abnormality  and  the  resulting  general  state  of  health 
of  the  pupa.  (3)  Size,  flatness  of  the  abdominal  area,  and  the  subcuticular  blackened 
areas  in  the  head  and  pro  thoracic  area  contribute  significantly  to  the  retention  of 
the  pupal  wing  by  affecting  the  state  of  well-being  of  the  pupa,  while  the  condition 
of  the  wing  itself  plays  only  a  secondary  role  inasmuch  as  it  affects  the  general 
health  of  the  insect.  (4)  There  is  often  a  rapid  deterioration  in  the  condition  of  the 
pupa  prior  to  emergence  of  the  pupal-winged  adult.  This  is  evidenced  by  a  general 
softness  and  swelling  of  the  abdominal  area  followed  by  a  loss  of  response  to  tactile 
stimuli  and  a  collapse  of  the  abdomen.  There  is  a  depletion  of  internal  moisture  and 
reduction  in  the  amount  of  fat  body. 

I  had  intended  that  the  present  report  deal  at  an  ultrastructural  level  with  some 
of  the  internal  aspects  of  a  malformation  or  teratology  we  have  called  the  "pupal¬ 
winged  adult”.  The  flight  muscle  of  two  types  of  pupal-winged  adults  was  examined 
with  the  electron  microscope,  and  the  pattern  of  some  of  the  muscular  degeneration 
in  the  teratological  insects  is  present  here  by  means  of  lantern  slides.  By  comparison 
with  normal  Tenebrio  flight  musculature,  it  is  seen  that,  while  externally  the  wing 
of  the  pupal-winged  adult  is  pupal  in  form,  the  ultrastructural  characteristics  of  the 
flight  muscle  are  those  of  an  adult  beetle.  The  fine  structural  alterations  in  the  flight 
muscle  of  the  teratological  insects  include  disorientation  and  dissolution  of  myofila¬ 
ments,  alterations  in  the  Z  lines,  hypertrophy  of  the  sacroplasmic  reticulum,  glycogen 
abnormalities,  and  swelling,  enlargment,  and  destruction  of  mitochondria.  The  possible 
metabolic  dysfunctions  that  lead  to,  or  result  from,  the  ultrastructural  alterations 
are  open  to  speculation. 

Just  recently,  after  the  work  here  reported  was  completed  it  was  discovered  that 
the  colony  of  Tenebrio  molilor  being  used  in  our  investigation  was  infected  with  what 
appeared  to  be  a  schizogregarine.  Since  this  "low  grade”  infection  was  discovered, 
there  has  been  insufficient  time  to  determine  the  precise  nature  of  the  infectious 
agent,  it  appears  to  be  a  protozoan  having  spores  similar  to  those  of  a  schizogre¬ 
garine.  Possibly  it  is  the  same  agent  recently  reported,  but  unidentified,  by  A.  M.  Hu¬ 
ger  (J.  Invertebrate  Pathol.,  9,  572 — 574,  1967).  Unfortunately,  we  are  unable  to 
ascertain  exactly  when,  during  the  course  of  our  work,  the  colony  became  infected. 
The  microorganism  does  not  appear  to  be  highly  pathogenic;  in  fact,  the  infection, 
at  this  time,  appears  to  be  chronic  in  nature,,  causing  little  if  any  mortality,  but 
random  examinations  indicate  that  it  is  now  present  in  a  high  percentage  of  the  adult 
beetles  in  the  colony.  Whether  or  not  this  infection  has  any  relation  to  or  effect  on 
the  pupal-winged  adult  teratology  discussed  in  this  paper  is,  as  yet,  unknown.  So  far 
as  we  can  determine,  the  particular  specimens  used  in  making  the  preparations 
described  in  the  present  paper  were  not  infected. 


EPIZOOTIC  TENDENCY  IN  MICROBIAL  METHOD  OF  PEST  CONTROL 

AND  SOME  ITS  ASPECTS 

E.  V.  Talalaew  —  E.  B.  TajiajiaeB 
(Irkutsk  State  University,  USSR) 

Two  trends  were  outlined  in  using  microorganisms  for  insect  pests  control  — 
epizootic  and  bioinsecticide. 

The  epizootic  trend  allows  to  put  the  studies  on  use  of  microorganisms  for  insect 
pests  control  in  the  limits  of  the  strict  nosologic  experiment,  namely  a  detailed  study 
of  a  pathogenic  agent  and  the  caused  infection  process,  and  some  elements  of  epizootic 
process  in  insect  development  stages. 

In  connection  with  this,  the  septicemia  of  Dendrolimus  sibiricus  Tschtv.  was  stu¬ 
died  in  details.  It  was  caused  by  Bacillus  dendrolimus  Talalaev;  the  peculiaritiy  of 
Rac.  dendrolimus  is  that  the  bacillus  under  unfavourable  conditions  forms  crystal 
bodies-inclusions  simultaneously  with  spores.  Spores  cause  the  infectious  process,  and 
inclusions  —  intoxication. 

Outer  display  of  septicemia  primarily  with  lethal  outcome  takes  place  during 
pupation  when  resistance  of  larvae  sharply  reduces.  In  connection  with  the  fact  that 
the  open  phase  of  the  desease  occurs  during  metamorphosis  from  caterpillar  to  a  moth 
the  infectioning  of  the  first  can  be  done  in  the  different  time  before  metamorphosis. 

The  disease  reaches  its  highest  point  at  the  moment  when  the  caterpillar  builts 
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its  cocoon  and  ends  at  the  different  time  depending  on  various  individuals  through 
the  whole  period  of  metamorphosis  up  to  the  flight  moment.  Desease  often  has  lethal 
exit. 

The  pathogenic  agent  is  discharging  with  excrements  and  with  skin  during  the 
shedding,  and  after  death  —  with  the  products  of  histolysis  of  the  inner  organs  öf 
caterpillars.  The  only  known  way  of  introduction  is  through  the  oral  organs.  It  was 
established  that  in  the  field  conditions  the  transmission  of  Bac.  dendrolimus  from 
the  infected  caterpillars  to  healthy  ones  takes  place  when  feeding  in  the  places  of 
infection;  because  of  precipitation  that  widens  the  places  of  infection;  through  ba¬ 
cillus  bearing,  migration  or  healthy  caterpillars  through  the  infectious  areas,  migra¬ 
tion  of  bacillus  bearers. 

It  was  established  that  caterpillars  through  the  interflying  year  (III — V  instar) 
are  resistant  to  septicemia,  caused  by  Bac.  dendrolimus.  Caterpillars  of  IV — V  instar, 
being  infected,  come  into  the  winter  without  signs  of  septocemia.  In  the  next  flying 
year,  by  the  time  of  pupation,  caterpillars  display  all  signs  of  the  desease  and  perish. 

When  causing  epizootic  artificially,  caterpillars  become  the  bacilli  bearers.  In  the 
flying  year  the  latent  period  of  the  epizootic  process,  beginning  at  the  interflying 
period  or  in  spring  of  the  flying  year  when  the  bacilli  bearers  resistance  sharply 
reduces,  transforms  into  open  form  by  the  time  of  pupation.  The  perished  caterpillars 
form  in  the  crowns  of  trees  longterm  places  of  infection.  Such  is  the  end  of  the 
first  cycle  of  development  of  the  epizootic  of  the  septicemia. 

Next  cycles  of  the  development  of  the  described  epizootic  have  their  beginning 
automatically  from  the  infectioning,  taking  place  in  the  interflying  and  flying  years 
as  a  result  of  spore  accumulation  of  Bac.  dendrolimus  in  the  environment  when 
perishing  caterpillars. 

As  it  was  observed  the  major  mass  of  caterpillars  perish  during  the  first  cycle  of 
epizootic  development. 


PATHOLOGY  OF  INSECTS  AND  ACTUAL  PROBLEMS  OF  VIRAL 

INFECTIONS  STUDY  IN  INSECTS 

L.  M.  Tarasevich  —  JL  M.  T  a  p  a  c  e  b  h  u 
(Institute  of  Microbiology ,  Acad.  Sci.  USSB,  Moscow,  USSB) 

During  the  last  decade  biology  has  undergone  rapid  development  and  entered 
a  new  stage  known  as  the  epoch  of  molecular  biology.  Pathology  of  viral  infections 
in  insects  as  a  branch  of  biology  adequately  reflects  these  events.  Pathogenesis  of 
viral  infections  reveals  its  own  specific  features,  which  principally  differ  from  patho¬ 
genetic  developments  involved  with  other  types  of  infectious  diseases.  This  specificity 
of  viral  infections  is  connected  with  the  peculiar  status  of  viruses  in  living  nature 
and  is  determined  by  their  composition  (one  nucleic  acid  +  protein) ,  way  of  repro¬ 
duction  (replication),  their  inability  to  propagate  beyond  living  organisms  or  cells 
and  their  close  integration  with  cell  genom  of  the  host-organism.  These  viral  pro¬ 
perties  inevitably  lead  to  the  necessity  of  examining  pathology  of  viral  infections 
in  insects  at  a  molecular  level. 

The  general  scheme  of  investigating  levels  of  pathology  of  viral  diseases  in  in¬ 
sects  may  be  represented  as  follows: 


- 1. - 

Organism 

2.  5. 

Organs  Molecules 

and  tissues 

- 3. - 4. - 

Cells  Subcellular 

structures 

There  are  three  basic  differences  involved  with  the  study  of  insect  pathology 
at  different  levels  of  study.  All  of  them  are  predetermined  first  of  all  by  the  signifi¬ 
cance  of  a  given  study  to  meet  the  demands  of  pure  or  applied  science;  secondly, 
by  the  goals  pursued  by  the  investigation,  and,  thirdly,  by  methods  and  technique 
used  for  research.  The  first  three  links  of  the  above  represented  scheme  are  most 
important  for  pathologists  who  works  in  the  field  of  applied  science.  The  fourth  and 
fifth  links  involved  with  subcellular  and  molecular  studies  is  a  matter  of  primary 
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concern  for  pathologists  engaged  in  problems  of  theoretical  research.  The  examination 
of  these  levels  permits  to  penetrate  into  the  depth  and  the  very  essence  of  pro¬ 
gressing  pathological  processes.  If  the  study  of  pathology  at  a  cellular  level  requires 
the  use  of  a  light  microscope  and  demands  the  application  of  histo-  and  cytochemical 
methods,  the  tackling  of  events  at  a  molecular  level  calls  for  the  use  of  an  electron 
microscope  of  high  resolving  power  and  the  introduction  of  physico-chemical  and 
biochemical  methods  of  investigation.  Regardless  of  methodical  approaches  and  goals, 
which  may  differ  from  each  other,  the  study  of  insect  pathology  under  viral  infections 
at  different  levels  appears  to  supplement  each  other,  enrich  each  other  and  interact 
with  one  another.  For  example,  it  may  be  stated  that  a  good  number  of  problems 
of  purely  practical  significance  concerned  with  the  use  of  viruses  in  battling  harmful 
insects  and  in  protecting  the  beneficial  ones  (activation  of  latent  infection,  viral 
specificity,  viral  immunity  etc.)  strongly  depends  upon  the  solution  of  many  problems 
at  a  molecular  level. 

The  rapid  development  of  research  technique  will  progressively  link  with  each 
other  methods  of  investigation  applied  at  different  levels. 

The  insect’s  pathological  state  is  composed  of  the  total  effect  caused  by  the  virus’ 
specific  influence  and  the  action  of  secondary  processes  arising  in  the  insect’s  body 
in  connection  with  the  injury  of  organs,  tissues,  cellular  structures  and  the  action  of 
compensatory  mechanisms  of  the  damaged  organism.  The  specific  viral  processes  are 
intimately  connected  with  virus  adsorption  onto  the  cell  membrane,  with  the  penetra¬ 
tion  of  the  virus  into  the  cell',  with  the  break  through  of  its  nucleic  acid  into  the 
host  cells,  with  the  synthesis  or  inhibition  of  the  cell’s  enzymic  systems,  and,  finally, 
with  the  synthesis  of  nucleic  acids  and  viral  proteins. 

Viral  specific  processes  develop  in  the  body  of  an  infected  insect  during  the  early 
stages  of  infection  and  may  be  examined  merely  at  molecular  and  genetic  levels. 
Throughout  later  periods,  following  infection,  the  insect’s  pathological  state  and 
change  of  its  metabolism  reflect  the  reactive  processes  of  its  organism  initiated  by 
the  viral  infection.  The  viral  specific  effect  caused  to  the  insect  may  be  distinguished 
from  the  secondary,  reactive  pathological  processes  only  in  a  culture  of  insect  cells. 
Under  these  conditions  the  investigator  is  free  of  the  reactive  processes  brought  about 
by  the  host-organism  and  deals  merely  with  the  virus’  influence.  However,  the  study 
of  the  total  effect  caused  by  the  viral  specific  and  reactive  changes  within  the  insect 
body  is  also  a  matter  of  urgent  interest  and  importance.  In  this  case  one  ought  to 
take  into  account  the  fact  that  in  insects  the  virus  weight  comprises  a  much  greater 
fraction  of  the  total  weight  of  the  affected  organism,  than  in  animals  and  plants. 
Apart  from  this,  pathological  changes  brought  about  by  viral  action  into  the  organism 
permit  to  conceive  an  idea  of  the  trends  and  systems  involved  into  and  concerned 
with  the  viral  infection. 

Scientific  literature  data  and  the  author’s  original  investigations  enable  to  arrive 
at  a  conclusion  that  the  directiveness  of  metabolic  processes  in  a  healthy  and  ailing 
insect  organism  appears  to  be  somewhat  similar,  and  even  during  the  crucial  point 
of  an  infectious  process  the  balance  of  basic  compounds  inherent  of  a  healthy  and 
ailing  insect  body  differ  but  very  little  from  each  other.  The  difference  is  most  fre¬ 
quently  revealed  in  the  rate  of  these  changes.  Metabolic  shifts,  in  cases  of  viral 
diseases,  are  observed  throughout  the  early  stages  following  infection  and  prior  to 
the  formation  of  inclusion  bodies. 

Recently  the  study  of  insect  pathology  under  conditions  of  viral  infections  has 
been  tentatively  subdivided  into  two  branches.  One  of  them  is  connected  with  the 
examination  of  compositional  and  structural  constituents  of  insect  viruses.  The  other 
one  is  connected  with  the  study  of  pathological  changes  brought  into  the  insect  body 
by  the  vims  attack.  However,  insect  pathology  in  viral  infections,  apart  from  the 
above  mentioned  %ones,  faces  a  series  of  most  important  problems  awaiting  their  so¬ 
lution.  We  find  it  appropriate  to  emphasize  at  least  some  of  the  major  trends: 
1)  paths  of  penetration  of  viruses  into  the  insect  cell  and  cell  receptors;  2)  re¬ 
construction  of  the  cell’s  metabolism  at  early  stages  of  infection,  synthesis  of  speci¬ 
fic  enzymes  indispensible  for  the  reproduction  of  insect  viruses,  sites  of  synthesis 
of  viral  particle  components;  3)  the  insect’s  internal  mechanisms  facilitating  the 
conversion  of  the  latent  infection  into  an  infectional  viral  form;  4)  immunity  in 
insects,  mixed  viral  infections  and  histotropism  in  viruses;  5)  different  types  of  meta¬ 
bolism  in  viral  infections  (energetic,  lipidie,  carbohydratic  etc.);  6)  activity  of 
different  enzymes  in  viral  infections;  7)  ontogenesis  of  insect  viruses  and  in  due 
connection  with  this  aspect  —  the  role  of  the  second  nucleic  acid  in  inclusion  bodies 
of  insects;  8)  neoplastic  transformations  caused  by  insect  viruses. 

The  above  listed  problems  will  be  solved  at  molecular  and  cellular  levels  of 
research.  We  believe  that  swift  advances  of  research  technique  and  achievements  of 
entire  virology  will  permit  to  solve  these  problems  in  the  near  future. 
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3<D(PEKT  nOCJIEAEÏÏCTBHH  EHOIIPEIIAPATA  EOBEPHHA 
B  BOPbBE  C  KOJIOPAßCKMM  ÎKYKOM 


N.  M.  T  r  o  n  —  H.  M.  T  p  o  h  l 

(ynpauHCKuü  îiayHHO-ucc.iedoeaTeAhCKuü  uhctutijt  3aiyurbi  pacrenuü,  Kuee,  CCCP) 

Cmgcii  rpnoHoro  npenapaTa  ôoBopima,  cogepHiaipero  cnopti  rpn6a  6e.ïïoii  MycKap- 
3MHbI  H  nOJlHXJIOpnHHeHa  (nxn)  HJIH  3pyTHX  HHCeKTIipHflOB  B  nOHHHieHIÏbJX  g03HpOB- 
nax,  no  3$($eKTHBH0CTH  3ani,HTLi  nocesoB  KapTo^ieJiH  ot  BpegHTejra  ne  ycTynaioT 
^encTBHK)  Tex  >kg  HiiceKTiipn^o®,  npimenneMLix  b  nojinbix  303iipoBKax.  Ha  stom  ocho- 
Bannn  npegjiO/Ken  KOMÔimiipoBaiiHbiH  XHMHKo-6no,iioriinecKHH  MBT03  6opb6bi  c  kojio- 
pa3CKim  /KyKOM.  Tan  KaK  npn  3tom  imceKTHnngbi  npiiMeHmoTcn  b  Heôojibnmx  kojih- 
necTBax,  HCKjnonaeTCH  hx  naKonjiemie  b  KJiyoHnx  KapTO(|)CJiH  b  noBbimeHiibix  303ax. 

B  nacTOHipee  BpeMH  BbincHeiibi  neKOTopbie  3aKoiTOMepHOCTii  bjihhhhh  rpnôa  oejiohr 
MycKapflHHbi  npn  3apa>Kemm  hm  jihhhhok  KOJiopagcKoro  JKyna  Ha  CHHJKeHiie  >KH3He- 
cnocoÔHocTii  n  nno^oBiiTocTii  hîvkob,  nojiyneHHbix  ot  blkkubhiiix  jihhhhok. 

nocjie^encTBue  npiiMeiieniiH  MycKapgiiHHoro  rpn6a  H3yuajiocb  b  jiaôopaTopHbix  n 
nojieBbix  oiibiTax.  B  jiaöopaTopHbix  ycjioBiiHx  jinnmiKaM  III— IV  B03pacT0B  cKapMjra- 
Bajiii  jiiiCTbii  Kapro(|)ejiH,  onpbicuyTbie  cycneH3iieñ  öoBepinia  (Tiup  1.5  MJip3  cnop  b  1  r 
npenapaTa),  noHHnœHHoii  3030H  bo/ihoh  SMyjibcnn  nxn,  cMecbio  öoBepima  h  ÜXII 
b  Tex  nie  A03npoBKax.  HopMa  pacxoga  6oBepnna  cocTaBjmjia  2  Kr/ra,  nxn  —  0.5  Kr/ra. 
B  KOHTpojibHon  rpyrme  jihuhiikh  miTajincb  neoôpaôoTannbiM  KopMOM.  4KyKOB,  nojiyneH- 
iibix  b  3TIIX  BapnaHTax  onbiTa.  noMoipajm  b  oTgejibiibie  MapjieBbie  cagKK-imoJiaTopbi, 
ycTanaBjinBaeMbie  na  itycTbi  Kapro^ejui  b  npupoge;  TaM  jkg  ohh  yxogium  b  nouBy  na 
3HM0BKy.  BecHon  cjiegyioigero  roga  npoBOgiuincb  yneTbi  rnôejin  3HMOBaBnmx  /KyKOB. 
OKa3ajiocb,  HTO  nog  bjihhhhgm  rpnöa  nncjiemiocTb  KOJiopagcKoro  HîyKa  cmi3HJiacb 
b  2—2.5  pa3a  no  cpaBHeniTio  c  BapnaHTOM  B03geiicTBHH  nxn,  a  npn  coBMecTHOM 
geñcTBira  rpiiôa  n  HiiceKTHgHga  —  b  3—4  pa3a.  3to  oöbhchhgtch  ocjiaOjiemieM  nace- 
KOMblX  lia  JIHUHHOHHOÍI  CTaglIIÏ,  BbI3BaHHbIM  geÎïCTBHeM  nOHHHîeHIIOH  g03bl  HHCeK- 
TiigHga. 

B  npoibBBOACTBeHHbix  onbiTax  îKyKOB  coônpajin  na  noceBax  napTo^enn,  nogBepraB- 
mnxcH  oopaooTKe  ôoBepiinoM  (2  Kr/ra)  b  cmgch  c  noHimiennoïi  303011  ÜXH  (0.5  Kr/ra) 
mm  TOJibKo  nojiHon  HopMoiî  nxn  (2  Kr/ra).  Pacxog  paôonen  HŒgKocTii  npn  onpbicKii- 
BaniiH  cocTaBjiHJi  450  Ji/ra.  >KyKOB  coöiipajin  nepo3  Tpn  Hegejiii  nocjie  hx  noHBJiennn 
il  noMeipajiH  b  cagKH-HsojiHTOpbi,  rge  orni  yxogiura  b  noHBy  na  3HM0BKy.  BbmcHeno, 
UTO  BJIHHHHe  3apa>KeHHH  MyCKap3HH030M  3aBIICHT  OT  (|)H3HOJIOrHUeCKOrO  COCTOHHHH 
nonyjiapHH.  Sto  nogTBepnîgaeTCH  cogepniamieM  caxapoB  b  opranii3Me  HaceKOMoro 
b  npogecce  ero  pasBiiTiin.  Tan,  y  jihhhhok  III  BospacTa  nepea  ceMb  gnen  nocjie  sapa¬ 
nt  en  iih  3HanHTejibno  yMeiibimuiocb  co^epHianne  caxapoB.  Hcnojib3yeMbix  rpnôoM  b  npo- 
pecce  pa3BHTHH,  —  30  0.3%  (b  KOHTpojie  0.63%).  AnajiH3  /KyKOB,  nojiyneiiHbix  ot  3a- 
pa/KGHiibix  jiifîhhok,  noKa3aji  TaK>Ke  chhhî ernie  co3ep>KaHHH  caxapoB.  üo  cpaBHeHHio 
c  KoiiTpojieM  co3epæaHHe  caxapos  cHH3iiJiocb  na  30%.  OTcio3a  cjie3yeT,  hto  nocjie3- 
CTBHH  napyniemm,  Bbi3biBaeMbix  rpnôoM  b  Tejie  jihhhhok,  HMeioT  HeoôpaTHMbin  xapaK- 
Tep  h  coxpanmoTCH  b  Tenenne  bcgii  îkh3hii  HaceKOMoro.  Il3BecTHO,  hto  rnôejib  iiace- 
KOMbix  b  nepno3  3hmobkh  Haxo3HTcn  b  oSpaTiioü  3aBiicHM0CTH  ot  C03ep>KaHHH  caxapoB 
b  opraHH3Me. 

nocjie3CTBHH  3a6ojieBaiiH>T  jihhhhok  MycKap3ini030M  OTMenaiOTCH  TaKHte  na  chh- 
>KeHiiH  nji030BiiT0CTH  nojiyneiiHbix  ot  hhx  >KyKOB.  B  JiaöopaTopHbix  onbiTax  h  b  npo- 
ii3B03CTBeiiHbix  ycjioBiiHx  oTMeneHo  5ojibinoe  CHHJKeime  nucjia  0TKJia3biBaeMbix  min;,  — 
30  500  hit.  (b  KoiiTpojie  800  hhh;).  Cjie30BaTejibH0,  MycKap3HHiibie  rpiiôbi  b  coneTamiH 
C  nOHHIKeHHblMII  303aMII  HIICeKTimH30B  CHOCOÖlIbl  TJiyOOKO  n03aBJIHTb  Haisiiecnocoô- 
iiocTi)  iiMariraajibHOH  CTa3Hii  HaceKOMbix. 


EFFECT1VITY  OF  ENTOMOPATHOGENTC  BACTERIAL  PREPARATIONS 
FOR  INSECT  CONTROL  IN  ARMENIAN  SSR 

V.  A.  T  s  c  h  i  1  i  n  g  a  r  i  a  n,  Zh.  Kh.  O  r  m  à  n  i  a  n,  S.  E.  Safaría  n, 

B.  K.  K  a  z  a  r  i  a  n  —  B.  A.  H  n  ji  h  h  r  a  p  n  h,  HL  X.  O  p  m  a  h  h  h, 

C.  E.  C  a  $  a  p  h  h,  B.  K.  K  a  3  a  p  a  h 

(Institute  lor  Plant  Protection,  Ministry  of  Agriculture 
of  the  Armenian  SSR,  Erevan,  USSR) 

During  the  comparative  study,  nine  cristal-forming  strains  of  bacteria,  identified 
•as  Racillus  thuringiensis  caucasicus  serotype  (E.  G.  Afrikian,  L.  A.  Chil-Hakopian) 
have  proved  high  toxicity  to  cabbage  pests. 
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The  mortality  of  caterpillars  injured  by  bacteria  is  about  80—100%;  natural 
mortality  ranged  from  5  to  10%  only. 

An  investigation  of  the  bacterial  culture  of  serotype  Berliner  containing  only  ther¬ 
morésistant  exotoxin  prepared  by  the  Institute  of  Microbiology  of  the  Armenian  Aca¬ 
demy  of  Sciences  showed  destructive  effect  on  the  imaginai  stage  of  the  fly  Myopar- 
dalis  pardalina  Big.  and  on  caterpillars  of  Barathra  brassicae  L.  and  Agrolis  ypsilon 
Rott.,  which  are  resistant  to  bacterial  cultures  of  the  thuringiensis  group. 

New  pathogenic  strains  of  cri  sta  1-form  in  g  bacterias  possesing  high  virulence  are 
resistant  to  phagolysis. 

Entomocidal  preparations:  Entobacterin-3,  Dendrobacillin,  BIP  805,  811,  837. 
Thuricide  and  Biotrol  (0.5%  suspensions  containing  20 — 30  billions  spores/g)  were 
used  against  some  leaf-cutting  pests  of  vegetables,  fruits,  vineyards  and  forests.  These¬ 
experiments  showed  high  toxicity  of  these  preparations  against  the  following  species: 
Plutelia  maculipennis  Curt.,  Ilyponomeuta  molinello,  Zell.,  H.  padella  L.,  Pieris  ra- 
pae  L.,  P.  brassicae  L.,  Acronicta  aceris  L.,  Dicranura  vinula  L.,  Leucoma  salíais  L., 
Malacosoma  neustria  L.,  Porthetria  dispar  L.,  Euproctis  chrysorrhoea  L.,  Pectinophora 
malvella  Hb.,  Polychrosis  botrana  Schiff.,  Piodia  interpiinctella  Hb. 

The  following  species  of  insects  belonging  to  different  orders  proved  to  be 
resistant  to  infection  caused  by  entomocidal  bacterial  preparations  of  the  thuringiensis- 
group:  Barathra  brassicae  L.,  Euxoa  conspicua  Hb.,  Agrotis  segetum  Schiff.,  A.  ypsilon 
Rott.,  Phytometra  gamma  L.,  Chloridea  obsoleta  E.,  Cladius  pectinicornis  C.,  Phytono - 
mus  variabilis  Hrbst.,  and  Myopardalis  pardalina  Big. 

Larvae  die  during  3 — 4  days  with  toxicóse  signs. 

The  studied  preparations  have  a  low  action  on  the  caterpillars  of  Porthetria 
dispar  L.,  Euproctis  chrysorrhoea  L.  —  they  die  during  11 — 12  days. 

Technical  efficiency  of  Entobacterin-3,  Dendrobacillin,  BIP  805,  811,  837,  Turicide- 
and  Biotrol  was  high  against  Hyponomenta  molinello  Zell.,  H.  padella  L.,  Malacosoma 
neustria  L.,  Plutelia  maculipennis  Curt,  Pieris  rapae  L.,  P.  brassicae  L.,  Polychrosis- 
botrana  Schiff.,  in  the  fields  conditions. 

The  mortality  of  Hyponomeuta  molinello  Zell,  was  on  the  5th  day  from  various 
preparations  87.7 — 100%,  H.  padella  L.  —  93.5 — 97.1%,  Malacosoma  neustria  L.  — 
70—89.3%;  mortality  of  the  check  was  equal  to  0. 

After  5  days  of  treatment  by  bacterial  preparations  the  mortality  of  Plutelia 
maculipennis  caterpillars  grew  back  from  70.3  to  78.9%  compared  with  the  check; 
Pieris  rapae  —  83.8  to  88.2%;  P.  brassicae  —  97  to  100%;  Polychrosis  botrana  Shiff. — 
91.7  to  100%. 

Sticking  and  safety  of  the  preparation  on  the  apple  tree,  plum-tree,  and  apricot 
leaves  is  high,  for  the  orchard  leaf-cutting  pests,  only  one  spraying  is  enough.  The 
duration  of  the  bacterial  preparations  activity  and  their  safety  on  leaves  of  the  cab¬ 
bages  is  from  10  to  12  days. 

At  present  three  bacterial  preparations  are  recommended:  BIP  (instead  of  Ento¬ 
bacterin-3),  entobacterin  in  liquid  form,  and  BIP  811  to  control  cabbage  and  fruit  leaf 
cutting  pests. 


PATHOGENESIS  OF  MYCOSE  BY  BE  AVVERI  A  BASSI  AN  A  (BALS.)  VUILL. 

IN  DIORYCTRIA  ABIETELLA  SCHIFF. 

V.  G.  Tulpanov  —  B.  T.  TiojinnaHOB 
(Irkutsk  State  University ,  USSR) 

The  pathogenesis  of  the  mycose  was  examined  in  5th  instar  larvae  of  the  cone- 
worm  moth.  Observations  following  the  course  of  the  disease  were  carried  out  in  400 
caterpillars.  Throughout  the  first  days,  behaviour  of  the  infected  caterpillars  failed 
to  differ  from  the  control  specimens.  They  were  mobile,  active  and  nourished  normally. 
Being  touched  they  responded  by  producing  an  instantaneous  reaction.  By  the  end  of 
the  second  and  the  beginning  of  the  third  day  the  experimental  caterpillar  specimens 
displayed  reduction  of  activity  in  the  overmoisticity  and  consumption  of  food,  and  on 
the  fourth  day  the  ailing  caterpillars  totally  refused  from  food,  quite  moving  and  res¬ 
ponded  with  feeble  convulsive  movements  to  applied  touch.  In  the  course  of  the  4 — 
6th  days  a  mass  destruction  of  caterpillars  was  observed.  3 — 20  hours  following  their 
destruction  one  observes  a  change  of  pigmentation  in  the  common  integument.  Their 
body  turns  to  be  more  firm,  it  mummifies  and  gradually  acquires  a  pink  colouration. 
Two-three  days  following  the  caterpillar’s  death  their  surface  (in  a  moisty  medium) 
develops  a  tomentose  growth  of  white  mycelium. 

One  of  the  characteristic  symptoms  of  the  disease  was  displayed  in  the  failure 
of  digestion.  This  phenomenon  revealed  itself  in  the  loss  of  appetite  and  in  refusal  to 
accept  food.  The  weighing  of  excrements  released  by  120  infected  and  120  control  ca- 
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terpillars.  Both  showed  that  infected  caterpillars  released  25  times  less  excrements 
than  control. 

Serious  changes  were  observed  when  caterpillars  of  cone-worm  moth  fell  ill  with 
mycosis  in  the  hemolymph.  This  concerns  firstly  those  cells  which  are  able  to  develop 
phagocytosis:  macronucleocytes  and  phagocytes;  they  reveal  this  capacity  very  rapidly. 
For  example,  a  day  later  one  notes  that  in  the  hemolymph  of  infected  caterpillars  the 
number  of  macronucleocytes  increases  3.4  times  as  compared  with  the  control,  whereas 
the  number  of  phagocytes  increases  5.2  times.  A  sharp  increase  of  the  number  of  pro¬ 
tection  celis  is  closely  associated  with  a  decrease  of  cells  carrying  a  trophic  function. 
Two-three  days  later  the  number  of  protection  cells  in  the  hemolymph  of  affected 
caterpillars  reaches  45.1%. 

By  the  end  of  third  and  at  the  beginning  of  the  fourth  day  the  hemolymph  of  in¬ 
fected  caterpillars  reveals  a  development  of  hyphic  bodies  of  Beauveria  bassiana. 
The  appearance  of  hyphic  bodies  is  involved  with  the  decrease  of  the  number  of  pro¬ 
tective  cells  and  with  a  simultaneous  numeral  increase  of  cells  revealing  pathological 
structure.  Phagocytes  are  the  first  to  destroy.  For  example,  four  days  following  the 
infestation  the  number_of  protection  cells  in  the  hemolymph  of  diseased  caterpillars 
reduces  to  33.8%,  whereas  the  number  of  cells  with  a  pathological  structure  increases 
up  to  37.1%.  These  data  show  that  the  caterpillar’s  organism  has  not  any  capacity  to 
cope  with  the  infective  process.  The  cells  able  to  perform  phagocytosis  are  not  in  the 
state  to  suppress  the  rapidly  developing  fungus  mycelium.  On  the  fifth  and  sixth  days 
the  number  of  cells  displaying  pathological  structure  reaches  respectively  58.9  and 
89.8%. 

At  to  pathological  phenomena  one  observes  in  the  hemolymph  structure  a  decen¬ 
tralization  and  pycnosis  of  nuclei,  a  pathological  vacuolization  and  lysis  of  protoplasm 
and  finally  a  destruction  of  hemolymph  membrane. 

By  the  end  of  7th  and  at  the  beginning  of  8th  day  one  observes  an  almost  total 
absence  of  formal  elements  in  the  hemolymph  of  perished  caterpillars  and  it  is  fully 
packed  with  densely  developed  mycelium  of  Beauveria  bassiana. 

The  microscopic  examination  of  sections  of  infected  caterpillars  of  the  cone-worm 
moth  has  shown  that  the  fungus  breaks  into  the  body  through  external  integuments 
and  intestine  walls:  it  localizes  in  the  hemolymph  and,  as  a  rule,  fails  to  penetrate 
into  other  tissues  till  the  caterpillar’s  destruction.  After  this,  the  first, cells  subjected 
to  destruction  are  those  of  the  fatty  body.  Later  on  hyphas  are  revealed  in  trachea 
lumen  and  in  intestine  walls.  The  last  elements  to  be  destroyed  are  those  or  muscle 
tissue. 


PECULIARITIES  OF  INFECTIONS  PROCESS  IN  CASES  OF  MYCOSES  IN  PESTS 
OF  CONIFEROUS  SEEDS  (i CHOBTOPHILA  LABICICOLA  KARL) 

V.  A.  Tulpanova  — B.  A.  TiojinnaHOBa 
(Irkutsk  State  University,  USSR) 

Susceptibility  of  Beauveria  bassiana  was  studied  in  larch  fly  at  the  imago,  egg, 
larva  and  pupa  stages.  It  was  observed  that  the  larvae  are  most  susceptible  during  the 
period  of  their  emergence  for  wintering.  There  exist  different  concepts  concerning  the 
insects’  resistance  to  fungal  disseases.  Some  authors  maintain  that  the  insects’  resi¬ 
stance  is  intimately  connected  with  the  rate  of  development  of  the  fatty  body;  others 
ascribe  it  to  the  antifungal  activity  of  the  external  integuments.  The  author  tried  to 
compare  the  susceptibility  of  the  larch  fly  throughout  different  developmental  stages 
with  the  number  of  hemolymph’s  protective  cells.  The  study  of  the  hemolymph  sho¬ 
wed  that  each  stage  of  development  is  characterized  by  a  blood  formula  with  a  defi¬ 
nite  number  of  protective  cells.  A  great  number  of  these  cells  revealed  at  the  imago 
stage  (29.6%)  corresponds  to  a  much  higher  resistance  to  white  muscardine.  A  lesser 
number  of  protective  cells  marked  in  larva  corresponds  to  a  much  higher  susceptibi¬ 
lity  towards  white  muscardine. 

Pupae  exhibited  a  lesser  number  of  protective  cells  in  the  hemolymph  and  one 
would  expect  a  higher  susceptibility.  However,  this  was  not  observed  in  experiments. 
The  rate  of  perished  pupae  from  white  muscardine  amounted  to  32.8%.  This  discre¬ 
pancy  may  be  ascribed  to  the  protective  function  of  the  puparium.  The  partial  des¬ 
truction  of  the  puparium  membrane  increased  the  mortality  from  white  muscardine 
up  to  61.6%. 

The  mycose  pathogenesis  caused  by  Beauveria  bassiana  was  studied  in  larva, 
which  emerged  for  cocoonation. 

Observation  following  the  course  of  the  disease  were  carried  out  in  500  larvae.  The 
initial  symptoms  of  the  disease  develop  on  third  day.  The  larva  exhibit  low  mobility 
and  feebly  responds  to  external  stimuli.  Mass  destruction  of  larvae  is  observed  5 — 
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7  days  after  infestation.  Postmortal  changes  develop  on  the  day  following  the  larva’s 
death.  This  is  envolved  with  pigmentation  of  external  integuments:  the  larva  is  mum¬ 
mified  and  is  overgrown  with  a  fungal  mycelium. 

One  of  the  characteristic  symptoms  of  larva  diseases  lies  in  the  extension  of  the 
period  of  its  cocoonation.  Control  larvae  cocoonate  on  the  3 — 4th  day  following  their 
emergence  and  in  infested  larvae  cocoonation  extends  up  to  10 — 12  days.  The  larva’s 
infection  with  mycose  is  reflected  in  the  change  of  the  normal  blood  formula.  During 
the  initial  period  of  the  disease  one  observes  a  sharp  numeral  increase  of  protective 
cells  (macronucleocytes  and  phagocytes).  By  the  end  of  3rd  day  the  number  of  pro¬ 
tective  cells  reaches  57.8%. 

The  development  of  hypha  bodies  in  hemolymph  (on  the  4th  day)  leads  to  a  nu¬ 
meral  reduction  of  protective  cells  and  to  a  sharp  numeral  increase  of  degenerative 
cells.  The  first  ones  subjected  to  destruction  are  the  macronucleocytes.  The  number 
of  cells  revealing  pathological  structure  constantly  increases  and  by  the  moment  of 
larva’s  destruction  it  reaches  48.6%.  Prior  to  the  larva’s  destruction  Beauveria  bassiana 
is  localized  in  the  hemolymph.  The  fungus  penetrates  into  the  hemolymph  through 
external  integuments.  After  the  larva’s  destruction  the  fat  tissue,  the  intestine,  and, 
finally,  the  muscle  tissue  are  affected  by  the  white  muscardine. 


K  ITATOrEHE3y  nOJIH9AP03A  ryCEHHU;  TyTOBOrO  IHEJIKOnPflAA 
1-TO  B03PAGTA  (JIIGlMHHECIJEHTHO-MHKPOCKOnHHECKOE 
H  THCTOXHMHUECKOE  H3yUEHHE) 

E.  F.  Ulanova  — E.  Q.  yjiaHOBa 
(IIhctutijt  Munpoöuojiozuu  AH  CCCP,  Mocnea,  CCCP) 

Peanne  H3MeHeiiriH  b  coftepniaHHH  HyKJieHHOBtix  khcjiot  y  ryceHnn;  CTapmux  bob- 
pacTOB  npii  nojm3Æpo3ax  HaceKOMbix  onncaHbi  paftOM  aBTopoB  (rpapnn  h  ftp.,  1945;  Jfe- 
peBiiuii  h  ftp.,  1960;  CeMeHOBa,  1951;  Kcepoc,  1955;  ApMCTpoHr  ri  HirneH,  1957;  Tapace- 
bhh,  1959;  TapaceBHH  n  yjiaHOBa,  1961;  CTeone  c  corp.,  1966;  Moppnc,  1962,  1966). 

HaMii  6lijih  npocjienieHBi  mcToxHMimecKHe  H3MeHemiH  HyKJiennoBLix  khcjiot  y  ry- 
ceHHii;  I  B03pacTa  b  xofte  pa3BHTHH  nojiH3ftpo3a  c  MOMemra  sapaniemiH  fto  o6pa30BaHHH 
nOJIH3ftpOB  B  Hftpax  HOipOBOH  TKaHH.  H3MeHeHHH  B  COftepHiaHHH  PHK  II  JJHK  H3ynaJIHCL 
MeTOftOM  JHOMHHecpeHTHOH  MHKpOCKOHHH  npH  OKpaCKe  aKpHftHHOBLIM  OpaHHîeBblM  H  CH6- 
n,H<|)HuecKHMH  rncTOXHMHHecKHMH  peaKftHHMH  Ha  JfHK  (OejitreHa)  n  PHK  (Bpame). 

no  10  rycemin;,  3apaHíemibix  cycneH3Heä  nojmaftpoB  per  os  (thtp  106  vnojiH3ft- 
Pob/mji),  (|)HKCHpoBaJiocB  aepe3  Ka^KftKie  cyTKii  nocjie  Hii(|)Hn,HpoBaHiiH.  Hhtb  cpe30B  ot 
KaniftOH  ryceHHftLi  b  ftByx  noBTopHOCTnx  aHajiH3HpoBajiHCb  c  noMOiptio  Tpex  yKa3an- 
HBix  MeTOftOB.  nojiyneHbi  cneftyioiipie  pe3yjiBTaTBi:  cpe3Bi  kohtpojiliibix,  nesapaHiemibix 
rycemin;,  oöpaöoTaHHBie  anpiiftHHOBbiM  opamKeBbiM,  ftaBajiii  apKoe  3ejieHoe  cBeaemie 
Hftep  h  KpacHoe  CBeaemie  n,iiTonjia3MBi.  üo  Bpame,  miTonjia3Ma  OKpamnBajiacL  b  po30- 
BBiH  n;BeT,  xpoMaTHH  Hftpa  —  b  cHHe-3ejieHbiii.  3tot  Hie  npenapaT  ftaBaji  $ejibreH-no- 
jioBKHTejiLnyio  peaKftHio  Hftep. 

Ha  1-e  h  2-e  cyTKii  nocjie  3apaHieHHH  mli  Haöjnoftajin  3aTyxamie  JiioMHEecftenpira: 
npenapaT  BBirjinftHT  TycKJiLiM,  oftHOTOHHLiM.  nojiH3ftpLi  b  Hftpax  erge  He  oÔHapynîH- 
BaiOTCH.  Jliimb  Ha  TpeTbH  cyTKH,  Korfta  b  OTftejibHbix  Hftpax  HamiHaiOT  hohbjihtbch  ho- 
jiH3ftpbi  (b  7—8%  cjiynaeB),  TKann  ohhtb  apno  JnoMHHecpHpyiOT.  Ha  4-e  h  5-e  cyTKii 
nocjie  HH(|)iin,HpoBaHiia  aftpa,  HanojiHeHHbie  nonnaftpaMH,  cBeTHTca  3ejienbiM,  h,iito- 
HJia3Ma  —  KpaCHbIM,  HOftOÔHO  KOHTpOJIIO. 

OnpacKa  mipoiiHHOM  no  Bpame  b  nepBbie  ftBoe  cyTOK  cjiaöee,  aeM  b  KOHTpojie,  ok- 
pacKa  aftep  MeTiuiOBbiM  3ejieHbiM  Hcae3aeT.  Ha  TpeTbH  cyTKH  cJia6o-po30Baa  oKpacna 
n,HTonjia3Mbi  CTaHOBiiTca  ôojiee  hhtchchbhoh  y  aftpa,  oöpa3ya  apKoe  KOJibpo  BOKpyr 
aftpa.  B  cpe3ax,  rfte  oÖHapyaaißaioTca  nojinaftpbi,  tjikiökii  xpoMaTHHa  hht6hchbho  oKpa- 
meHbi  MeTiuiOBbiM  3ejieHbiM.  Ha  4-e  h  5-e  cyTKH,  Korfta  aftpa  HanojiHeHbi  nojinaftpaMH, 
IIHTeHCHBHOCTb  OKpaCKH  XpOMaTHHa  Hftep  H  H,HTOnJia3MbI  coxpaHHeTca. 

PeaKftHH  Oejii>reHa  b  nepBbie  ftBoe  cyTOK  nocjie  HHcJiHrpipoBaHHH  CTaHOBHTca  OTpn- 
paTejibHOH.  Ha  TpeTbH  cyTKH  OHa  nojioHiHTejibHaa  Jinmb  Ha  cpe3ax,  rfte  ecTb  nojraaftpbi, 
Ha  4-e  h  5-e  cyTKH  ocTaeTca  noJiOHiHTejibHOH.  Tot  Hie  pe3yjibTaT  ftaji  6ojiee  ayBCTBH- 
TeJIbHblH  JHOMHHecpeHTHblH  BapHaHT  peaKTIIBa  HlH(J)<jba  C  aKpHftHIIOBblM  HieJITbIM  (Aa- 

HHjiHHa  h  ftp.,  1964). 

PaHee  coo6m;ajiocb  (TapaceBiia  h  ftp.,  1966)  o  bbicokoh  mn^eKipioHHOCTH  cjiaöbix 
(0.04  M)  COftOBbIX  3KCTpaKTOB  nOJIHSftpOB.  npeftCTaBJIHJIO  IIHTepeC  BbIHCHHTb,  HH^eKftH- 
OHHbi  jin  coftOBbie  3KCTpaKTbi  H3  3apanieHHbix  rycemin;  nocjie  hx  HH(|)Hn,HpoBaHHH.  Co- 
ftOBbie  3KCTpaKTbi  roTOBiuiHCb  ot  10  rycerraii;  aepe3  Kaniftbie  cyTKH  nocjie  3apaHiemiH, 
HMii  HH(|)HLi,HpoBajiocb  no  30  ryceHHii;  I  B03pacTa  per  os.  OKa3aJiocb,  hto  HHcjDeKftHOH- 
HOCTb  3KCTpaKTOB  nOHBJIHeTCH  yHie  Ha  TpeTbH  cyTKH  HOCJie  3apaHieHHH,  Korfta  nOJIH3ftpbI 
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oöiiapy/KHBaioTcn  tojilko  b  eßHHHUHbix  H^pax,  n  cocTaBjmeT  60%,  t.  e.  paBHa  nmJjeKqii- 
OHHOCTII  aKCTpaKTOB  OT  ryceraiq  na  4-e  h  5-e  cyTKH  nocjie  3apa}KennH,  norga  ryceHHpw 
nanojiiieHBi  nojiimgpaMii.  B  nepßbie  ^Boe  cyTOK  nocjie  3apanœiiHH  HH^enpiionHocTB  bk- 
CTpaKTOB  paBHa  3%,  Kan  n  b  KOHTpojie. 

Haöjno^aeMoe  HaMH  Tymeime  jnoMHHecpeHpHH  b  nepßbie  ^Boe  cyTOK  nocjie  nmfm- 
n,npoBaHHH  y  rycemip  TyTOBoro  niejiKonpn/ja  I  B03pacTa  CBH^eTejiLCTByeT  o  nponcxo- 
^HlgHX  CTpyKTypHBIX  H3MeHGHHHX  HyKJieHHOBBIX  KHCJIOT.  IÌ3BeCTHO,  HTO  JIIOMIlHeCqeiIIUIH 
TeCHO  CBH3aHa  CO  CTpyKTypHBIM  COCTOHHIieM  MOJieKyJILI  HyKJieilHOBOH  KHCJIOTBI.  HeM 
BBIHie  KOHH,eHTpapiIH  HyKJieHHOBOH  KHCJIOTBI,  ee  MOJieKyJIHpiIblM  Bec  II  nOJIHMepHOCTb, 
Ten  npne  jnoMHHecpeHpiia. 

Pe3Kiie  H3MeneHHa  HyKjieimoBbix  khcjiot  y  rycennii,  I  B03pacTa,  naÖjno^aeMbie 
HaMH  MeTOftOM  jiioMiiHecpeiipnii  b  Teuemie  nepßbix  AByx  cyTOK  nocjie  niHpHqnpoBaiiiiH 
rycemm;  nojina^poM,  no^TBepjK^aiOTCH  riicTOXHMnuecKHMn  peanpHaMii  Oejibrena  ii 
Bparne.  JIioMHHecqeiiTiio-MHKpocKoniniecKHH  MeTOÆ  0Ka3ajica  y^oÖHbiM  ii  gocTOBepHbiM 
fljia  nsyaemia  iiyKJieimoBoro  oÖMena  b  naTorenese  nojiH3flpo3a. 


CHANGEMENTS  DANS  LA  SENSIBILITÉ  DES  CHENILLES 
DE  LYMANTRIA  DISPAR  L.  A  LA  POLYÉDRIE 


Lj.  V  a  s  i  1  j  e  v  i  c 

(Institut  pour  la  Protection  des  Plantes,  Belgrade,  Yugoslavia) 

Le  cours  de  l’apparition  et  du  développement  de  la  polyédrie  a  été  observé  chez 
deux  générations  de  chenilles  de  Lymantria  dispar  L.,  dans  la  nature  et  au  laboratoire. 

En  1959,  en  Macédoine,  pendant  la  culmination  de  la  gradation  de  Lymantria  dis¬ 
par,  les  chenilles,  dans  la  nature,  avant  la  nymphose,  périssaient  en  masse  de  la  po¬ 
lyédrie.  Les  chenilles  de  cette  région  qui  ont  été  capturées  dans  leurs  plus  jeunes  sta¬ 
des,  puis  élevées  au  laboratoire,  ont  commencé  également  dans  leur  cinquième  âge 
à  perir  en  masse  de  la  polyédrie  (98%).  Au  printemps  de  1960  nous  avons  ramassé 
des  pontes  de  Lymantria  dans  la  région  de  la  Macédoine  et  nous  avons  continué  d’éle¬ 
ver  au  laboratoire  les  chenilles  qui  en  sont  éclose.  Parallèlement  à  ces  chenilles,  nous 
avons  élevé  aussi  au  laboratoire  les  chenilles  écloses  des  oeufs  pondus  l’année  précé¬ 
dente  par  les  papillons  de  Lymantria  obtenus  des  élevages  au  laboratoire.  Au  cours  de 
l’élevage  des  unes  et  des  autres  chenilles,  il  en  a  péri  de  la  polyédrie  73  et  71%, 
ce  qui  fait  25—27%  de  moins  par  rapport  à  l’année  précédente. 

En  1961,  nous  avons  eu  des  expériences  au  laboratoire  avec  des  chenilles  provenant 
de  Slavonie  (Croatie).  Un  certain  nombre  de  ces  chenilles  a  été  traité  per  os  avec  les 
virus,  de  Lymantria  dispar  et  avec  des  doses  sublétales  de  DDT.  L’autre  partie  des  che¬ 
nilles  a  servi  de  témoin,  sans  être  traitée.  Un  certain  nombre  de  chenilles  du  premier 
groupe  (traitées)  et  du  second  (de  témoin)  a  survécu,  s’est  nymphosé  et  les  papillons 
ont  pondu. 

Des  oeufs  de  ces  pontes,  l’année  suivante,  en  1962,  sont  écloses  des  chenilles  que 
nous  avons  continué  à  élever  et  dont  nous  avons  observé  le  cours  de  la  mortalité  par 
la  polyédrie.  Au  cours  de  1962,  81%  des  chenilles  provenant  du  premier  groupe  sont 
mortes  de  la  polyédrie  et  92%  de  celles  du  deuxième  groupe.  Par  rapport  au  nombre 
total  de  chenilles  de  cette  expérience,  il  y  a  eu  en  tout  15.2%  de  papillons  éclos  dans 
le  premier  groupe  et  2.7%  dans  le  second.  Le  même  rapport  existe  au  point  de  vue 
du  nombre  de  pontes  et  de  la  fécondité  des  oeufs. 

D’après  la  première  expérience  avec  les  chenilles  de  Macédoine  et  d’après  la  se¬ 
conde  avec  les  chenilles  de  Slavonie,  nous  avons  pu  constater  que  a  sensibilité  à  la 
polyédrie  change  chez  les  chenilles  de  Lymantria  dispar.  Ainsi,  dans  le  premier  cas, 
après  la  culmination  de  la  gradation  et  l’épizootie  survient  une  résistance  accrue  des 
chenilles  à  la  polyédrie.  Dans  le  second  cas,  les  chenilles  qui  ont  survécu  à  l’infection 
artificielle  présentent  une  résistance  accrue  à  la  polyédrie,  une  vitalité  et  une  puis¬ 
sance  de  reproduction  renforsées,  par  rapport  aux  chenilles  du  groupe  de  témoin  chez 
lesquelles  les  virus  latents  viennent  plus  nettement  à  se  manifester. 
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O  PA3BHTMII  AB  VX  BHAOB  MHKPOGIIOPHAHK  HACEKOMBIX 
B  BHTOMOnATOrEHHBIX  HEMATOAAX  POAA  NEOAPLECTANA 


G.  V.  Veremtchuk,  I.  V.  I  s  s  i  —  T.  B.  B  e  p  e  m  h  y  k,  II.  B.  II  c  c  h 
(Bcecoio3Hbiü  uhctutxjt  3auçuTbi  pacrenuu,  Jlenumpad,  CCCP) 

IIccjie^oBaime  npnpofliibix  nonyjinpHH  HaceKOMbix  noKa3ajio,  hto  b  oflHoii  ocooh  mo- 
ryT  OflHOBpeMeHHO  napa3HTiipoBaTb  MHKpocnopiiflHH  h  HeMaTOflbi  pofla  Neoapleciana. 

AejiBK)  HacTonmeä  paöoTbi  ölijio  onpeflejiemie  bo3moîkhocth  TpaHCMiicciiii  cnop 
MHKpOCHOpHflHH  IieMaTO^aMH  OT  ÖOJIbHblX  OCOÖeH  X03HHHa  3flOpOBbIM.  B  KaqeCTBG  xo- 
3aeB  06011X  napa3HTOB  iicnoJibsoßaHbi  ryceiiHHjbi  KanycTiioü  6gjihhkh  Pieris  brassicae  L. 
(Pieridae)  h  0311MOÏ1  cobkii  Agrotis  segetum  Schiff.  (Noctuidae) . 

IlepBoe  HaceKOMoe  3apa?KaJiocb  MHKpocnopHfliieH  Nosema  mesnili ,  Bbi3biBaionj<cii 
reHepajiii30BaHHyio  HHBa3iiio  xo3HHHa.  03HMan  coBKa  6bijia  3apa>b:eHa  MHKpocnopHfliieH 
Plistophora  schubergi ,  pa3BiiBaioin;eHCH  b  araiTejiim  cpeflHen  khhikh  ryceHHii,. 

B  na^ecTBe  nepenocmiKa  cnop  MHKpocnopHflHii  ncnojib30Bajincb  HeMaTOflbi  Neoap- 
lectana  sp.  (Steinernematidae) ,  Bbiflejiemibie  H3  jihhhhok  mejmyHOB  Agriotes  linea- 
tus  L.  b  JlemnirpaflCKOH  o6ji. 

OnbiT  CTaBiijicH  b  flßyx  sapnaHTax.  B  nepBOM  BapnanTe  HHBa3H0imbie  jihhhhkh  ne- 
MaTOfl  nepefl  3apa>KeHHCM  HaceKOMbix  co,n;ep>KajiHCb  b  cycnen3Hn  cnop  MHKpocnopiiflHH, 
a  3aTeM  naHOcnjincb  Ha  3flopoBbix  ryceHHii;.  Bo  BTopoM  —  neMaTOflaMH  6buin  HtiBa3Hpo- 
BaHbi  ryceHnpbi,  npeflBapHTejibHO  3apanieHHbie  MHKpocnopnflHHMH.  HeMaTOflbi,  pasBiiB- 
mnecH  b  öojibHbix  ocoönx,  ncnojib30Bajincb  fljin  3apa>KeHHH  3flopoBbix  ryceHnn;. 

B  nepBOM  BapnaHTe  onbiTa  hh  HaceKOMbie,  nn  HeMaTOflbi  He  3apa3HJincb  Mimpocno- 
pnflHHMH:  HHBa3HOHHbie  JIHHHHKH,  HaXOflHCb  B  CycneH3HH,  He  miTaJIHCb  H  TäKHM  oopa- 
30M  He  MOTJiH  3arjiaTbiBaTb  cnopbi,  a  k  KyTircyjie  cnopbi  ne  npHjmnajiH.  MiiKpocKonime- 
CKHH  aHaJIH3  HeMaTOfl,  pa3BHBHIHXCH  B  3apa>KeHHbIX  MHKpOCHOpHflHHMH  HaceKOMblX 
(ßTopoh  BapnaHT  onbiTa),  noKa3aji,  hto  b  hojiocth  Tena  h  tkbhhx  mhothx  ocooeii 
coflepmaTCH  cnopbi  MHKpocnopnflHH.  Handonbinee  KOJinnecTBo  cnop  6buio  oönapynieno 
b  nepe^HeM  KOHpe  Tejía  HeMaTOfl.  IIopaîKeHHbiMH  0Ka3ajiHCb  9KCKpeTopHbin  n  ceiicop- 
iibin  oTflejibi:  KJieTKH  nnipeBOfla,  nepefli-ien  nacTii  KninenHUKa,  nepBiioro  KOJibpa,  HepB- 
Hbix  THHieii  h  rnno^epMbi. 

MecTOHaxoîK^eHne  cnop  MHKpocnopnflHH  b  oprann3Me  HeMaTOfl  yKa3biBaeT  Ha  hx 
3apaHieHiie  napa3HTaMii  CBoero  xo3HHHa,  a  He  npeflCTaBJUieT  coöoh  pe3yjibiaT  npocroro 
3arjiaTbiBaHHH  cnop  BMecTe  c  TKammii  xo3HHHa  bo  Bpenn  pa3BHTiin  b  HeM.  PncTOjiorH- 
necKan  KapTHHa  Ma3KOB,  npnroTOBjieHHbix  H3  TKaHen  HeMaTOfl  h  OKpameHHbix  no 
rnM3a-PoMaHOBCKOMy,  n0Ka3a.na,  hto  b  KJieTKax  HeMaTOfl,  KpoMe  cnop  coflep>KaTcn  flpy- 
rne  cTaflim  pa3BHTnn  npocTenninx.  9to  eipe  pa3  noflTBepflHjio,  hto  b  iieMaTOflax  npoiic- 
xoflHT  pa3BHTne  MHKpocnopnflHH.  IIpH  pa3BHTHH  b  nepBnx  rncTOTponHH  npocTenniHx  ne 
H3MeHHJiacb:  Plistophora  pa3BHBajiacb  b  K.neTKax  KinnennnKa,  a  Nosema  nopa>Kajia  ot- 
^ejibHbie  KJieTKH  SojibnuracTBa  TKaHeñ.  TpyflHO  npeflnojioíKHTb,  hto  Ha  HeMaTOflax  napa- 
3HTHpoBajiH  cboh,  TOJibKo  nn  cBOHCTBeiiHbie  BHßbi  MHKpocnopHflHn:  pasMepbi  cnop  H 
CTaflHH  pa3BHTHH  MHKpOCHOpHflHH  ÖblJIII  CXOflHbl  C  TeMH,  KOTOpbie  HaÔJIIOflaJIHCb  y  MÏÏK- 
pocnopn^HH  HaceKOMbix.  KpoMe  Toro,  b  HeMaTo^ax,  pa3BHBiHiixcH  b  3^opoBbix  Hace- 
KOMblX,  MHKpoenopH^HH  He  oÔHapyîKeHbi. 

Mbi  He  Haöjno^ajra  ciuibHoro  3apa>KeHHH  hjih  rnöejin  HeMaTO^;,  hto  moîkho  paccMaT- 
pHBaTb  KaK  cjie,n;cTBHe  KopoTKoro  >KH3Hemioro  pnKJia  nepBen  (7 — 9  AHeö):  b  3tii  cpoKii 
npocTennine  He  ycneßaioT  pa3MHOHiHTbcn  b  KOJinnecTBax,  cnocoÖHbix  yraeTaTb  pa3Bimie 
flOHOJIHIITeJIbHOrO  X03HHIia. 

5Kn3He/i;eHTejibH0CTb  neMaTO/i;,  3apa»:eHHbix  MHKpocnopn^HHMH,  He  yraeTanacb  aa- 
MeTHbiM  o6pa30M,  h  OHH  npoftOjmcajiH  pa3BHBaTbCH  h  3apantaTb  HaceKOMbix. 

HeMaTO^bi,  3apa>KeHHbie  MHKpocnopnflHHMH,  Haxo^ncb  b  o^hom  6non;eH03e  c  xo3HH- 
hom  (hjih  rpynnoii  xo3neB),  hbjihiotch  eipe  o^hoh  ^onojiHHTejibHOii  pesepBapnen  3thx 
napa3HTOB. 


BJIHHHHE  BAKTEPHB  TPynnBI  BACILLUS  THUBINGIENSIS 
HA  nHTAHHE  HEKOTOPBIX  JIHCTOrPH3yiD;HX  ryCEHHIi; 

E.  S.  Videnova  — E.  C.  Bn^eHOBa 
(IIhctutijt  3aigUTbi  pacreHuü,  Cocßusi,  Bojieapua) 

npn  HH{J)Hu,npoBaHHH  ryceHnn;  HenapHoro  mejiKonpH^a  ( Lymantria  dispar  L.),  3Jia- 
Tory3KH  ( Euproctis  chrysorrhoea  L.)  H  KOJibnaToro  HieJiKonpn^a  ( Malacosoma  neust - 
ria  L.)  SaKTepHHMH  Bacillus  thuringiensis  (cepoTHn  galleriae  —  V),  ocHOBiian  nacTb 
ryceHHii;  norndana  b  nepBbie  ^ecHTb  Auen,  HeKOTopbie  113  hhx  jkhjih  ^ojíame,  a  nacTb 
ryceHnn;  pa3BHBajiacb  HopMajibno  fl 0  CTaflHH  öaöonKH. 
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IIccjieflOBajiocL  KOJinnecTBO  JiiicTteB,  c'bela  eMbix  öojibhbimh  rycemipaMH,  h  Bejiocb 
Haöjnoßemie  sa  ii3MeHemieM  Beca  rycemni,  ot  naaajia  onbiTa  flo  3aKyKJiHBaHHH. 

OKa3aJiocL,  hto  y  ohlithlix  ryceHHn;  oneHb  CKopo  nocjie  HH^HnnpoBaHiia  napy- 
maeTCH  pe/KHM  nmaima.  niiTamie  nponojiaiajiocb  ne  6ojiee  10  miih.,  h  Ka>Kflaa  ryce- 
HHu,a  c'benajia  Menee  1  cm2  jihctoboh  noBepxHocTH.  B  stom  cjiynae  HenoTopoe  Bjniamie 
OKa3biBaji  TiiTp  OaKTepnaJibiiOH  cycneH3im.  Tan,  80  ryceHHn  HenapHoro  inejmonpana 
cBenajin  no  57  mji2  jihctoboh  noBepxHocTH  npn  Tmpe  100  mjih  cnop  b  1  mji,  no  39  mm2 
npn  Tiupe  200  mjih  ii  no  29  mm2  npn  Tmpe  1  Mjipn  cnop  b  1  mji.  TannM  o6pa30M,  hhcJdh- 
iinpoBaimou  jihctboh  rycennpbi  nmaiOTcn  ne^ojiro  n  npimocm  cpaBHmejibno  HeöoJib- 
nioü  Bpen  nepeBbHM. 

Hm^eKpHn  Bac.  thuringiensis  Bbi3biBaeT  naTOJiorrinecnne  H3MeHeHnn  b  nnin,eBapn- 
TejibHon  cncTeMe  ryceHHn  nenapHoro  n  KOJibnaToro  HiejiKonpanoB  n  3JiaTory3KH.  Ilep- 
Bbie  npnsHaKH  noEpeaíneiiiia  KiimeHHHKa  BbipajnaiOTCH  b  nojmon  njin  nacTHHHoñ  noTepe 
anneTiiTa  ryceHnnaMii. 

Mo/Kho  Ha6jiio/i,aTb  Tpn  cTenenn  noBpejK^ennn  nnipeBapiiTejibiion  neaTe  jimio  cth  hh- 
^npnpoBaHHbix  rycennn;.  llepBan  CTeneHb  —  nojiHbiíi  napajniH,  anneTm  noTepnn  noji- 
HOCTbio  n  ryceHnn,bi  nornOaioT.  BTopan  CTeneHb  —  napajinn  Henojinbiñ.  Hepe3  HenoTO- 
poe  BpeMH  y  rycemin;  noHBJineTcn  CKjioHHocTb  k  nmamno,  no  nnineBapmejibHaa  nea- 
TejibHocTb  ne  BoccTanaBJiHBaeTCH  hojihoctmo  h  ryceHnpbi  TaKœe  noraôaioT.  TpeTbn 
CTeneHb  —  napajinn  nacTnnnbiñ.  y  rycemin;  nocTeneHHo  BoccTaHaBJiHBaeTcn  cnocoö- 
nocTb  k  nmanmo,  onn  pacTyT  n  naiOT  Oabonen. 

Tycemiphi,  y  KOTopbix  iiabjuonaeTca  iiojihkih  napajiiiH  nnipeBapemin,  norubaioT 
b  nepBbie  15  gHen  nocjie  ninliHpnpoBaHHH.  no  Tan  Kan  onn  He  nnTaiOTcn,  ohh  He  npn- 
HOCHT  Bpe^a  jiiiCTbHM.  Tyceminbi,  y  KOTopbix  HaöJnoflaeTcn  HenojiHbin  napajinn  nmpeBa- 
peHim,  MoryT  jnmb  no  40  flHen  h  bojibme.  B  Tenemie  stoto  BpeMeHH  ohh  nmaiOTcn. 
B  HaiHHx  onbiTax  ot  Hanajia  im^npHpoBaHHH  no  KOHpa  íkh3hh  rycemipbi  nenapHoro 
mejiKonpana  noenajra  ot  3—5  mm2  no  136  cm2  jihctoboh  noBepxHocTH,  rycennpbi  hojib- 
naToro  mejiKonpana  —  ot  3  30  50  cm2  h  3JiaTory3KH  —  ot  5  mm2  no  25  cm2.  TamiM  o6pa- 
30M,  3TII  ryceHHpbi  MoryT  npiiaHHHTb  HeKOTopbiñ  Bpen  ^epeBbaM.  y  ryceiinn  c  nacTHH- 
HbiM  napajiiiaoM  noTepa  anneTHTa  KpaTKOBpeMeHHaa  —  ot  necKOJibKHx  nacoB  no  onnoro- 
n Byx  ^Heñ.  Ilocjie  stoto  nacTynaeT  yjiynmeHHe  anneTHTa  n  nHTaHHe  nocTenemio  Hop- 
MajiH3yeTca.  Tanne  ryceimpbi  imhocht  bojibinoH  Bpen  nepeBbaM. 

HaMH  ycTaiioBJieno,  hto  npn  HH(|)HpHpoBaHHH  nonyjiapHH  Bac.  thuringiensis  coot- 
Homeniie  rpynn  rycem-ip  c  pa3jniaHOH  CTeneHbio  napajinaa  nrnpeBapeHHa  pa3JiHHHo  n 
3aBiiciiT  ot  TiiTpa  bamepuajibiiOH  cycneH3Hii.  Tan,  npn  npiiMeHeimn  BbicoK03(|)<|)eKTHB- 
iibix  KOHueHTpapHH  (nJia  ryceHHn  HenapHoro  mejiKonpana  —  1  Mjipn  cnop  b  1  mji,  fljia 
KOJibnaToro  11  3JiaTory3KH  —  200  mjih)  rycemipbi  c  nacTHHHbiM  napajinaoM  cocTaBjiaiOT 
Beerò  necKOJibKo  nponemoB;  y  6ojiee  90%  ryceHHn  OTMeaaeTca  napajinn  hojihbih  hjih 
nenojiHbiH.  Ilpn  noHimeHHH  Tmpa  cnop  yBejinaiiBaeTca  HiicjiemiocTb  ocoôen  c  nacTHH- 
HbiM  napajinaoM  h  cooTBeTCTBeHno  yMeHbmaeTca  HHCJieHHOCTb  nornöaioipHx  ocoôeir. 

HaOjiio^CHHa  rían  H3MeHeHHaMH  b  Bece  noKa3aJin,  hto  y  KompoJibHbix  ryceHHn;  Bec 
nporpecciiBHo  pacTeT.  y  onbiTiibix  ryceHHn;  co  cjienyioinero  nna  nocjie  HH^iipupoBaHiia 
naóJiionaeTca  OTCTaBaime  Beca.  3necb  oneHb  óojibinoe  3HaneHiie  iiMeeT  KOHpenTpapiia 
6aKTepiiajibHOH  cycneH3ira.  Ilpn  npHMeHeHHH  Tmpa  b  1  MJip^i;  cnop  b  1  mji  Bec  rycemin; 
Henapnoro  mejiKonpa^a  ,n,o  7-ro  ^hh  yöbißaeT.  Ilocjie  stoto  y  nepeOojieBinirx  rycemin, 
OTMenaeTca  yBejimenne  Beca,  no  bto  yBejiHaenne  He  oöecneaHBaeT  HopMaJibnoro  pocTa. 
Ilpn  npHMeHeHHH  6ojiee  hh3khx  KonpenTpapHH  öaETepnii  pocT  ryceHHn;  nocjie  hh$hü;h- 
poBanna  OTCTaeT  ot  pocTa  Kompojibiibix.  J^aaíe  oaenb  HH3Kiie  KOHn,eHTpan,HH 
(10  mjih/mji)  Bbi3biBaioT  oTCTaBamie  pocTa  ryceHHn;. 

Haójno^eHiiaMH  Ha  fl  naTorene30M  3aöojieBaHHa  nnipeBapHTejibHOH  cncTeMbi  ryce- 
Hiiii;  BbiaBjieHo,  hto  nocjie  HiK^nmiipoBaHHa  nnipa  3a^;ep>KHBaeTca  b  cpe^HeM  h  nepe^- 
neM  oT^ejiax  KHmenHHKa,  hto  yna3biBaeT  Ha  noTepio  npoxofliiMOCTii  nocJie^Hero. 


CPABHHTEJIBHOE  H3yEEHHE  AHTHTEHHblX  CBOECTB  H  nATOTEHHOGTH 

HAEPHBIX  nOJlHBflPOB  OCNERIA  DISPAR  L. 

H3  PA3JIHEHBIX  rEOrPAOHBECKHX  30H 

N.  N.  Vorobjeva,  G.  V.  Larionov,  V.  B.  G  u  1  y  —  H.  H.  B  o  p  o  6  b  e  b  a. 

r.  B.  JI  a  p  h  o  h  o  b,  B.  B.  T  y  Ji  h  h 

(EuojiozuuecKuü  uhctutijt  CO  AH  CCCP,  Hoeocuóupcn,  CCCP) 

IÍ3yaajiHCb  aiiTHreiiiibie  CBOHCTBa  h  BHpyjieHTHOCTb  a^epHbix  nojina^poB,  Bbi^ejieH- 
ribix  b  AMypcKoií,  CaMapnaH^cKOH  o6ji.,  AjiTancnoM  npae,  h  HiTaMMOB  «CepOiia»  h  «Cjio- 
BeHiia».  nocjie^ime  ßßa  inTaMMa  nojiyaeHbi  HaMH  ot  ^ornopa  JI.  BacnjieBiiaa  (lOrocjia- 
BHa,  Bejirpa^^  IlHCTmyT  3ani,HTbi  pacTeHHñ),  3a  hto  nojib3yeMca  cayaaeM  Bbipa3HTb 
eMy  ÖJiaro^apnocTb. 
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AHTHreHHBie  CBoncTBa  onpe^ejiHJin  b  nepenpecTiibix  peanpiinx  arrjnoTiman,nn  h 
npepimiiTapiiii  b  rejie  no  oSigenpHHHTbiM  MeTOgHKaM.  HMMyHHbie  CbiBopoTKH  npoTHB 
II0JIII93P0B  nojiyneHLi  b  JiaôopaTopnn. 

Peanpnio  arunoTimapiiH  CTaBiijin  c  cHBopoTKaMH  b  pa3Be^eHiiflx  30  1  :  2048.  IIpc- 
pniiiiTapnH  npoBegeHa  mctoaom  ^bohhoh  ^H(|)(|)y3HH  b  0.8%  arape  ,H,h<|)ko.  JJjih  nojiy- 
nemiH  anrareHa  nojinapbi  pa3pyinajiiicb  cjiaöbiM  pacTBopoM  njejiouii,  KOTopyio  3aTeM 
HeHTpajiH30Bajin  yKcycnoii  kiicjiotoh  ao  pH—7.2. 


Pe3yjiBTaxLi  nepcKpccTiitix  peaKprai  arrjnoTnnapnii 


AHrnreii 

IIpeflejibHoe  pa3Be,neHHe  cmbopotok  c  nojicaunTejibiioH  peaniuiew 

«AMypCKHH» 

«CaMapKaHacKiiH» 

«CepöHH» 

«CjIOB6HHH» 

«AMypCKHH» . 

1  :  2048 

1  :  512 

1  :  512 

1  :  256 

«  CaMapKaHACKiin»  .  . 

1  :  1024 

1  :  512 

1  :  512 

1  :  256 

«CepoHH»  . 

1  :  1024 

1  :  256 

1  :  512 

1  :  256 

«CjiOBemm» . 

1  :  1024 

1  :  512 

1  :  256 

1  :  256 

Hojiyuemibie  pe3yjibTaTbi  peanpiiH  arrjnoTHHapiiH  no3BOJiHJin  ycxaHOBiiTb  rianimile 
ÓJIH3KHX  poACTBenHLix  OTHomeiiHH  Me>KAy  HccjieAyeMBiMii  BiipycaMH  n^epuoro  nojiii- 
3Apo3a  (cm.  Taöjinpy). 

B  peaKipra  npepnmiTapnn  nojiyueiibi  neinne  jihhhii  Mentfly  nojirmApeHHbiMii  an- 
TnrenaMn  n  cbiBopoTKaMH,  nan  roMOJiornuHbiMH,  Tan  11  reTepojiorHUHbiMH.  IlMMyimbie 
cbiBopoTKH,  nojiyuemibie  npomiB  nrraMMOB  nojinsApoB  «CaMapiíariACKiin»  n  «AMypcKHH», 
co  BceMH  aHTurenaMii  oöojioueK  Tejieu;  —  BKJiioueHHH  ^aBajin  no  Aße  jihhhh.  IIpimeM 
OAHa  jihhhh  6buia  BbipanmHa  nerao,  BTopan  HMejia  cjierna  pacnjibiBuaTbie  KOHTypbi. 

ÜMMyHHbie  CbiBopoTKH  npoTHB  nrraMMOB  «Cepöim»  h  «Cjiobchhh»  A^sami  CO  BCeMH 
aHTiireHaMn  tojibko  no  oahoh  jihhhii  npepiinuTapiiii,  ho  nerao  Bbipaniemibie. 

B  peaKpim  c  aHTiireHaMn  113  BHpycHbix  uacTim;  TaKHîe  nojiyueiibi  neTKiie  jihhhh 
npepHniiTapHH,  npnueM  KOJiimecTBo  jihhhh  6bijio  2  hjiii  3  Kan  c  roMOJiornuiibiMH,  Tan 
II  reTepOJIOrilHHblMH  CbIBOpOTKaMH. 

BocnpHIIMHHBOCTb  pa3JIHUHbIX  nonyJIHIJHH  HieJIKOHpHAa  K  BblAeJieHHbIM  HITaMMâM 
H3ynajiacb  mctoaom  nepopaJibHoro  3apa>neHHH  rycemm;  Bcex  B03pacT0B.  HHpeKJiaAKH 
HenapHoro  mejiKonpHAa  Obuiii  coôpaHbi  b  AjiTancKOM  Kpae,  CapaTOBCKOH,  BojirorpaA- 
ckoh,  PocTOBCKOH,  TioMeHCKoií  o6ji.,  EaniKHpcKOH  ACCP,  Boctouhom  Ka3axcTaHe.  Pyce- 
HHp  I  II  II  B03paCT0B  BbipaipiIBaJIII  B  JiaÖOpaTOpHblX  yCJIOBIIHX  HO  MeTOAIIKe  A.  3jio- 
TiiHa.  CTapimie  B03pacTa  BbiKapMJiiiBajiHCb  Ha  noApocTe  Ayöa  b  MapjieBbix  ii30JiHTopax. 
CTeneHb  naToreHHOCTii  BiipycHbix  inTaMMOB  onpeACJinjin  npoönpnbiM  mctoaom.  Bbiun- 
cjienne  jiorapii(|)Ma  npoii3BOAHJiii  no  MeTOAy  PnAa  h  Memia. 

npOBGAeHHbie  HCCJieAOBaHIIH  He  BblHBIIJIH  pe3KHX  pa3JIIIHHlI  B  HyBCTBIITeJIbHOCTII 
HenapHoro  mejiKonpHAa  pa3iibix  nonyjmpHH  k  B3htbim  niTaMMaM. 

CjieAyeT  otmgthtb,  hto  Hanöojiee  hhtghchbho  öojiesiib  npoTenajia  y  ryceHim;  nep- 
Bbix  B03pacT0B.  HanSojibman  CMepTHOCTb  OTMenajiacb,  Kan  npaBHJio,  Ha  9-h  AeHb,  TorAa 
Kan  ryceHHpbi  CTapmnx  B03pacT0B  thOjiii  b  Macee  Jiimib  Ha  14— 16-11  AeHb.  B  iigkoto- 
pbix  cjiyuanx  HHKySapHOHHbiH  nepnoA  6ojie3Hii  yBejirmHBajicn  ao  24—25  AHeii. 

nojiyneHHbie  AaHHbie  noATBepîKAaiOT  Hajinmie  6jni3Koro  aHTHreHiioro  poACTBa  pas- 
Hbix  inTaMMOB  hacphbix  nojnisApoB  HenapHoro  mejiKonpHAa. 


HOST  SPECIFICITY  IN  PROTOZOA  AFFECTING  INSECTS 

J.  Weiser 

(Laboratory  of  Insect  Pathology ,  Institute  of  Entomology ,  Acad.  Sci.,  Prague,  CSSR) 

The  most  important  symptom  in  descriptions  of  parasitic  animals  was  the  host 
involved.  In  many  cases  a  new  host  was  a  reason  to  name  a  new  parasite  even 
in  cases  where  the  morphology  was  identical  with  the  old  description.  If  this  should 
be  the  case  in  entomo-pathology,  the  number  of  insect  pathogens  would  be  immense: 
when  only  one  specific  pathogen  would  be  in  two  insect  species,  more  than 
300,000  pathogens  would  be  distributed  in  different  insects.  In  many  insects,  actually 
in  all  where  some  research  was  done,  we  know  several  pathogen  species,  viruses, 
protozoa,  fungi  or  bacteria.  Therefore  we  have  to  estimate  carefully  the  specificity 
of  parasitic  microorganisms  for  insect  hosts. 
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During  the  last  decade  of  work  with  protozoa  in  insects  in  our  laboratory  we 
have  been  able  to  show  many  instances  where  sets  of  pathogens  occur  in  one  specific 
system  of  hosts  of  the  same  taxonomical  unit,  of  the  same  biotope  or  of  the  same 
food  chain.  On  the  other  side,  there  are  some  infections  which,  at  the  moment,  resist 
to  an  effort  of  transmission  to  other  hosts.  They  occur  in  a  single  or  a  very  limited 
range  of  hosts,  in  one  specific  tissue  or  tissue  group  and  have  in  some  instances 
a  very  peculiar  way  of  transmission. 

In  Schizogregarina  Ophryocystis  duboscqi  L.  occurs  in  three  species  of  Otiorrhyn- 
chus  beetles:  O.  meridionalis,  0.  ligustici  and  0.  fuscipes.  Mattesia  dispora  is  known 
from  members  of  two  genera:  Ephestia  kuehniella ,  E.  elutella  and  Plodia  interpunc- 
tella.  But  the  pathogen  can  be  transmited  experimentally  to  Galleria  mellonella  and 
Achroia  grisella.  The  last  two  species  are  quite  different  in  ecology,  in  food  and  also 
in  taxonomic  position.  Whereas  in  the  primary  host,  Ephestia  kuehniella  we  know 
all  kinds  of  infections  from  sporadic  cases  with  slow  mortality,  in  Plodia  the  morta¬ 
lity  is  quite  dramatical.  In  experimental  infections  to  Galleria ,  the  acute  infection 
kills  all  infected  individuals,  hut  does  not  produce  long  lasting  infections  able 
to  maintain  the  germs  in  the  colonies  and  sporadic  infections  with  sudden  outbreaks. 
Achroia  grisella  seems  to  be  a  less  adequate  host  and  cysts  with  the  parasite  as  re¬ 
actions  of  defense  are  formed  in  tissues  of  the  moth,  after  observations  of  Toumanoff. 
In  other  Schizogregarina  we  have  no  data  about  host  specificity,  excluding  perhaps 
Machadoella  triatomae,  where  two  kissing  bugs,  Triatoma  dimidiata  and  Eutriatoma 
maculata,'  are  hosts  in  the  field. 

The  same  lack  of  specificity  may  be  shown  in  all  cases  where  experimented  with 
Coccidia.  Adelina  tribola  is  present  in  flour  beetles,  Tribolium  castaneum ,  T.  confu- 
sum  and  T.  madens.  But  when  larval  Myrmeleo  were  fed  with  infected  larvae 
of  flour  beetles,  they  aquire  the  same  infection.  In  Adelina  sericesthis,  the  primary 
host,  Sericesthis  pruinosa  may  be  replaced  by  Aphodius  howiti  and  most  probably  by 
Melolontha  hippocastani  as  it  occurs  in  natural  infections  in  Europe.  Another  cocci- 
dian,  Adelina  mesnili ,  was  described  from  lineóla  biselliella  but  is  also  common 
in  Ephestia  kuehniella  and  there  are  only  minute  differences  in  morphology  between 
this  and  Adelina  tribola.  Only  studies  of  ultra-structures  may  bring  more  material 
for  différenciation. 

The  Microsporidia  as  a  very  rich  group  of  insect  pathogens  present  all  kinds 
of  host-parasite  relations.  Let  us  present  some  examples.  Plistophora  schubergi  is 
a  minute  organism,  developing  only  in  the  epithelial  wall  of  the  midgut.  First  shown 
in  Lymantria  dispar  it  was  transmited  by  food  to  Euproctis  chrysorrhoea  and  Mataco - 
soma  neuslrium.  In  the  field  it  was  detected  again  in  Aporia  crataegi ,  Pandemis  co- 
rylana ,  Hyphantria  cunea  and  Antherdea  pernyi  (Zwölfer,  Günther,  Weber,  Lipa). 
There  is  a  peculiar  adaptation  of  the  strains  to  their  hosts  and  in  first  transmissions 
from  host  to  host  the  infection  rate  is  quite  low.  Later  newly  selected  strains  are 
less  infectious  to  the  original  host.  All  hosts  are  Lepidoptera.  A  similar  case  in  mos¬ 
quitoes  is  Plistophora  culicis ,  first  described  in  Culex  pipiens.  Later  it  was  present 
in  rearings  of  Anopheles  gambiae ,  in  Anopheles  stephensi ,  Culiseta  longiareolata  and 
in  Culex  fatigans.  In  several  instances  the  same  type  of  microsporidian  was  discove¬ 
red  in  laboratory  strains  of  different  mosquitoes.  The  transmission  is  achieved  via 
contaminated  food  and  infected  surface  of  eggs. 

A  similar  case  as  Nosema  mesnili  in  the  cabbage  worm  in  Europe  is  Nosema 
destructor ,  the  infection  of  the  potato  tuber  worm,  Gnorimoschema  operculella  in  the 
Americas.  The  infection  is  of  low  value  in  nature,  but  in  artificial  rearings  of  the 
moth  for  production  of  the  parasite,  Macrocentrus  ancylivorus,  the  infection  caused 
heavy  damage  and  had  to  be  controled  (Allen)  by  heat  treatment  of  host  eggs. 
Steinhaus  and  Hall  .showed  the  infectivity  of  Nosema  destructor  for  a  lot  of  agricul¬ 
tural  pests:  Colias  philodice ,  Phryganidia  calif  ornica,  Danais  plexippus ,  Laphygma 
exigua,  Perisierola  emigrata,  Cremastus  flavoorbitalis,  Pieris  brassicae  and  Carpocapsa 
pomonella. 

The  susceptivity  of  the  hosts  in  mentioned  cases  was  a  close  relation  of  host 
to  parasite,  lack  of  immunity  reactions  and  easy  physiological  transmission.  The  easy 
contact,  the  common  environment  as  the  transporting  space  for  the  infection  are  most 
important  for  efficient  transmission  of  the  infection.  A  typical  continuous  environ¬ 
ment  is  the  fresh  water  milieu  of  many  insects.  Most  of  them  collect  their  food  on 
the  bottom  where  all  dead  bodies  and  all  feces,  exuviae  and  detritus  concentrate, 
exposed  to  uninfected  hosts.  Most  are  filtering  animals  and  spores  of  protozoa  have 
many  useful  adaptations  for  différenciation  of  infection  sites.  Many  microsporidia 
have  gelatinous  capsules  around  their  spores.  This  slows  down  the  sedimentation  of 
spores  and  they  stick  well  to  the  pellet  on  filtering  organs  of  the  hosts.  Another 
group  of  spores,  so  many  spores  of  gregarines,  have  tentacular  protrusions  which 
enable  an  easier  fixing  of  spores  on  algae  the  normal  food  of  their  host  animals. 
Other  appendages,  caudal  prolongations  in  Caudospora,  in  Mrazekia,  the  general  tu¬ 
bular  shape  of  Bacillidium  or  different  collars  in  Weiseria  are  adaptations  to  the 
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stream,  governing  spores  to  special  sites  where  the  hosts  (black  flies,  midges)  are 
fixed  and  filter  for  food. 

In  terestrial  ecosystems  all  the  mentioned  adaptations  are  useless  and  absent. 
The  only  continuating  systems  in  terestrial  transmissions  are  via  the  egg,  by  ento- 
mophagous  insects,  on  egg  surface  and  nest-transmissions.  The  via  the  egg  transmis¬ 
sion  of  Nosema  mesnili  was  mentioned.  Of  course,  in  turn  of  this  activity,  we  find 
-also  microsporidia  on  the  egg  surface,  as  several  glands  active  during  oviposition 
may  be  infected  and  smear  spores  on  the  pole  of  the  egg.  During  hatching  the  newly 
born  larva  is  infected.  This  is  a  more  common  case  than  expected,  not  only  in  micro¬ 
sporidia.  but  also  in  Schizogregarina  ( Mattesia  povolnyi  for  example).  The  transmis¬ 
sion  by  entomophagous  insects  was  demonstrated  on  the  same  example  of  Nosema 
mesnili  in  the  cabbage  worm.  But  it  is  quite  interesting  that  not  only  positive  ovi- 
positions  are  infectious  cases.  Entomophagous  insects  try  in  many  instances  to  de¬ 
pose  eggs  and  do  not  depose.  The  blank  trials  are  infectious  in  the  same  way,  be¬ 
cause  on  the  surface  and  in  the  interior  of  the  ovipositor  spores  of  microsporidia 
are  distributed  from  host  to  host.  Nest  transmissions  are  infections  by  contaminated 
food  in  close  groupings  of  larvae  of  gregarious  insects,  where  feces  or  saliva  are 
infectious.  In  other  cases  predators  who  destroy  a  part  of  a  colony,  distribute 
in  their  feces  viable  spores  from  their  prey. 

In  egg  and  per  os  transmitted  infections  we  meet  a  peculiar  wavy  epizooty,  as  it 
can  be  shown  in  Antheraea  pernyi  and  its  Nosema ,  in  N.  serbica  or  N.  mesnili  and 
in  N.  stegomyiae.  Insects  with  infection  from  the  eggs  are  heavily  infected  and  die 
before  pupation.  Many  surviving  are  non-inf ected  animals.  The  deposited  eggs  in  most 
cases  are  healthy,  in  this  relatively  healthy  second  generation  a  few  infected  remain 
and  contaminate  the  groups  of  caterpillars  by  food  contamination.  In  these  cases  the 
infection  develop  slowly  and  relatively  late.  Infected  animals  are  able  to  pupate,  mat 
and  produce  eggs.  But  at  this  time  the  eggs  are  infected  and  transmit  the  germ 
to  a  heavily  infected  next  generation. 

Another  example  of  change  of  seat  of  the  experimental  infections  is  this  of  Pli- 
stophora  culicis,  a  pest  of  mosquito  rearings.  In  the  first  detected  case  only  the 
Malpighian  tubes  of  Culex  pipiens  were  heavily  infected.  In  a  next  case  of  an  out¬ 
break  in  a  colony  of  Anopheles  gambiae  (Canning,-  1957),  beside  of  the  Malpighian 
tubes,  the  fat  body  was  infected  too.  Plistophora  culisetae  in  Culiseta  longiareolata 
was  distinguished  as  a  microsporidian,  identical  in  spore  size  and  shape  with  P.  cu¬ 
licis. ,  but  differing  in  localization  in  the  host.  Only  the  muscles  of  the  4th  and 
5th  segment  of  larvae  were  infected  with  some  focuses  in  the  gut  wall  and  the  fat 
body.  Only  in  old  infections  some  focuses  in  Malpighian  glands  were  found.  In  the 
same  pond  Culex  pipiens  was  infected  with  the  microsporidian.  Here  the  infection 
was  distributed  in  the  whole  fat  body,  only  late  and  scarcely  in  Malpighian  tubes  and 
in  some  parts  of  the  muscle  and  gut.  The  same  infection  when  fed  to  Anopheles 
stephensi  produced  a  massive  all  tissues  invading  infection.  This  diversity  bring 
really  a  confusing  situation  in  taxonomy  of  microsporidia. 

A  last  example  may  illustrate  the  influence  of  the  host  stage  on  the  spore  size 
and  shape  of  microsporidia.  Kellen  et  al.  (1962,  1965)  demonstrated  in  mosquito  in¬ 
vading  microsporidia  the  fact  that  in  some  species  of  Thelohania  invading  mosquitoes, 
the  larvae  with  apparent  cysts  with  spores  are  only  male  animals  and  the  surviving 
''healthy”  larvae  produce  only  female  mosquitoes.  Hazard  (1968)  collected  females 
of  Anopheles  crucians  and.  A.  quadrimaculatus  in  Florida  and  in  2%  of  the  animals 
there  was  an  infection  with  Thelohania  legeri  or  T.  obesa.  The  blood  fed  females 
deposed  eggs  in  individual  isolatore.  Where  male  larvae  produced  an  infection,  the 
female  was  infected.  Whereas  in  larval  stages  the  spores  were  the  typical  T.  legeri 
spores  with  a  collar  on  one  pole  of  the  spore,  the  spores  in  the  female  were  oval, 
thin  walled  spores  without  any  collar.  Whereas  the  pansporoblasts  in  larvae  were 
octosporous,  resistant  groupings  with  spores  of  oval  shape  4 — 5X2.5 — 3.6  p,  in  the 
adult  the  spores  were  produced  in  plasmodia  with  4  to  32  nuclei  and  the  final  spores 
with  a  great  basal  vacuole  were  4.5  X  2.2  p,  oblong  to  cylindrical.  The  seat  of  the 
infection  in  larvae  is  in  the  fat  body.  In  female  larvae  we  do  not  find  any  focus 
of  infection  and  only  scarce  stages  in  lymphocytes  are  sporonts  or  sporoblasti 
without  differentiation.  In  pupae  they  grow  and  invade  the  ovary  and  the  eggs. 
In  adults  the  sporoblasts  are  located  in  egg  follicles  and  remaining  stage  invade 
the  whole  set  of  oenocytes  or  plasmatocytes,  where  masses  of  thin-walled  spores 
can  be  seen.  The  general  shape  and  localization  of  the  spores  in  adults  is  so  different 
that  Kellen  et  al.  described  them  as  a  new  microsporidian,  Nosema  chapmani.  This 
case  shows  again  the  influence  of  sex  and  stage  on  the  development,  the  spore  size 
and  shape.  The  produced  changes  are  able  to  bring  confusion  in  the  taxonomy  of 
microsporidia. 

Of  course,  the  impact  on  taxonomy  of  microsporidia  is  not  the  only  effect  of 
this  variability,  the  peculiarities  of  behaviour  of  the  microsporidian  in  different 
hosts.  It  brings  also  new  outlooks  on  the  activity  of  microsporidia  in  insect  control. 
Thelohania  legeri  and  T.  obesa ,  which  form  a  similar  aberrant  microsporidian 
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in  adult  mosquitoes,  both  are  able  to  kill  all  male  larvae  in  infected  populations. 
In  this  sense,  rearing  of  infected  strains  of  mosquitoes  is  not  able  without  incorpora¬ 
tion  of  males  from  non-infected  mosquito  strains.  In  some  sense,  the  microsporidian. 
when  distributed  in  closed  environments,  is  able  to  extinguish  mosquitoes  by  steri¬ 
lization  of  the  populations  by  killing  males.  This  seems  to  be  an  approach  very 
similar  to  the  action  of  chemosterilants  in  recent  experiments  of  biological  control. 


THE  ENTOMOPHTHORACEAE  ( PHYCOMYCETES )  AFFECTING 

TETRANYCHID  MITES 

J.  Weiser 

(Laboratory  of  Insect  Pathology ,  Institute  of  Entomology ,  Acad.  Sci.,  Prague,  CSSR) 

Recently  the  author  had  the  opportunity  to  study  two  infections  of  tetranychid 
mites  with  two  new  entomophthoraceous  fungi:  Entomophthora  floridana  in  the  Te¬ 
xas  citrus  mite,  Eutetranychus  banksi  and  Triplosporium  tetranychi  in  the  red  mite 
Tetranychus  althaeae.  Both  infections  are  typical  members  of  the  newly  proposed  ge¬ 
nus  Triplosporium.  Batko  (1964)  and  differ  in  morphology  and  ecology  of  the  pre¬ 
viously  described  fungi. 

In  both  cases  the  fungus  attacks  mites  concentrated  in  colonies  during  a  period 
of  stress  on  host  plants.  The  stress  factors  in  the  E.  floridana  is  the  period  of  rains 
in  this  region,  the  other,  T.  tetranychi  appears  during  the  period  of  hibernation 
in  some  types  of  shelters.  Both  infections  appear  in  colonies  with  very  similar 
symptoms  and  conditions  of  spread. 

The  first  symptoms  of  the  infection  is  a  yellowish  stain  of  the  red  mite,  sluggish 
movement  or  lack  of  movement  at  all.  Later  the  mites  remain  with  crawled  legs 
fixed  in  the  webs  of  the  colony  and  they  die.  In  the  interior  of  their  body  dark 
masses  appear  in  the  European  infection,  the  Florida  strain  is  gray.  Under  the  micro¬ 
scope  we  find  in  yellow  mites  the  growing  mycelium  and.  at  the  end  of  this  stage, 
conidiophores  with  truncate  conidia  on  all  their  surface.  The  conidia  are  discharged 
around  the  infected  animals  and  most  of  them  are  fixed  on  filaments  of  the  web 
of  the  mite  colony.  Later  in  the  interior  resting  spores  are  formed  which  cause 
the  black  or  gray  colour  of  the  mites  in  the  last  stage  of  the  infection.  In  E.  floridana 
the  resting  spores  are  not  very  common,  in  T.  tetranychi  on  the  other  side,  formation 
of  resting  spores  is  the  usual  case  and  hosts  without  this  stage  are  exceptions. 

Under  the  microscope  we  find  whole  web  covered  with  conidia,  secondary 
conidia  and  the  type  of  secondary  conidia  known  from  Thaxter’s  definition  as  almond 
shaped  conidia  and  secondary  almond  shaped  conidia  of  the  same  shape.  It  is  inte¬ 
resting  that  fungi  of  the  same  type  are  bound  to  colonies  of  mites  in  so  distant 
areas.  Florida  and  Central  Europe. 

Thaxter  when  defining  the  subgenus  Triplosporium  included  there  two  species: 
Entomophthora  fresenii  and  E.  langeniformis.  mentioning  as  the  characters  production 
of  conidia  having  a  smoky  tint,  thickwalled,  with  evenly  granular  contents  and 
producing  peculiar  almond  shaped  secondary  conidia  on  capillary  conidiophores.  Zygo¬ 
spores  are  elliptical,  each  originating  as  a  bud  rising  from  the  point  of  conjugation 
of  gametes.  In  the  same  monograph  Thaxter  described  in  E.  sphaerosperma  what  is 
the  same  type  of  conidia  on  capillary  tubes  and  he  did  not  include  this  species  into 
his  subgenus.  Batko  (1964)  defined  his  genus  Triplosporium  by  conidia  with  4  nuclei 
of  the  truncata-lageniformis  type,  by  secondary  normal  or  almond-shaped  conidia  and 
resting  spores  (zygospores)  with  two  nuclei.  The  description  of  the  genus  is  based 
mostly  on  T.  fresenii  as  type  and  was  not  compared  with  other  members.  In  our 
both  species  we  find  conidia  of  the  mentioned  type  with  four  nuclei.  The  most  pe¬ 
culiar  stage  is  the  "almond-shaped  spore”  in  Thaxter’s  definition.  This  stage  is  very 
much  different  of  other  conidia.  It  is  not  discharged  by  pressure  in  the  environment. 
It  is  formed  on  a  very  long  and  thin  capillary  conidiophore  and  is  broken  off  by 
mechanical  way  or  by  air  current,  it  is  in  fact  a  wind-blown  conidium.  It  is  fixed 
on  the  head  of  the  baloon-shaped  stage.  The  covering  membrane  has  a  light  brown 
coloration  and  some  ridges  or  network  of  fine  frames  on  the  surface.  The  tapering 
part  (the  gondole  of  the  baloon)  is  formed  by  a  stopper  of  sticking  substance.  The 
flying  stage  is  oriented  with  this  stopper  down  and  this  is  the  point  where  the  stage 
is  fixed  to  the  host  (or  substrate).  Near  or  in  this  point  the  primary  hyphs  occurs 
infecting  the  host.  In  normal  conidia  the  surface  is  covered  with  a  sticky  substance 
which  fix  the  conidium  on  the  surface  on  every  point  of  its  contact.  In  wind-blown 
conidia  the  surface  of  the  stage  is  dry  and  anadhesive,  only  the  stopper  is  able  to  fix 
it  to  the  host. 

In  other  members  of  Entomophthoraceae  conidia  on  long  capillary  filaments  are 
well  known.  Therefore  the  occurence  of  wind-blown  conidia  in  it  self  cannot  be  used 
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as  symptom  for  separation  of  the  genus  Triplosporium.  But  in  no  case  the  fine 
structure  of  the  adhesive  tip  of  the  stage  was  given  in  the  literature. 

The  resting  spores  in  both  E.  (T.)  floridana  and  T.  tetratnychi  are  aberrant  when 
compared  with  resting  spores  of  other  Entomophthoraceae.  In  T.  tetrany chi  they  are 
covered  by  a  pigmented  exospore  which  is  not  very  common  in  Entomophthoraceae , 
but  is  present  in  T.  fresenii  too  and  therefore  could  be  one  of  the  characteristic 
features  of  the  genus  Triplosporium. 

The  genus  Triplosporium  deserves  further  study  on  all  available  material  to  esta¬ 
blish  the  true  character  of  all  members  and  the  variability  of  its  morphology. 
Research  in  this  direction  is  continued. 


THE  SPINDLE  INCLUSION  VIRUS,  VAGOIA-VIRUS  OPEROPHTERAE 

IN  THE  WINTER  MOTH 

J.  Weiser 

(Laboratory  of  Insect  Pathology,  Institute  of  Entomology ,  Acad.  Sci.,  Prague,  CSSR) 

In  a  former  paper  (Weiser,  Vago,  1966)  a  first  description  of  a  virus  was  given 
occuring  in  the  cytoplasm  of  the  fat  body  cells  of  the  winter  moth,  Operophtera  bru- 
mata  Him.  Empty  holes  after  virus  particles  lost  during  preparation  were  demonstra¬ 
ted  in  oval  inclusion  bodies  distributed  among  other  younger  spindle-shaped  inclu¬ 
sions  and  long  coiled  filaments  in  the  cytoplasm  of  infected  cells.  The  material  des¬ 
cribed  was  collected  before  10  years,  in  1956 — 1958  and  the  methods  used  were  not 
adequate  for  this  study.  After  a  study  of  special  methods  for  evaluation  of  old  mate¬ 
rials  (Weiser,  2izka,  1968),  the  material  brought  in  ultrathin  sections  new  results. 
Methods  of  normal  histology  were  used  for  preparation  of  sections  4 — 6  p  thick  too, 
Ultrathin  sections  prepared  on  a  Tesla  BS  478  microtome  with  glass  knife  were 
stained  with  lead  citrate  for  4 — 5  min  and  studied  under  a  Tesla  BS  242-B  table 
type  electron  microscope. 

As  same  as  in  other  Vagoia-viruses,  the  virus  appears  first  in  dense  cytoplasmic 
masses,  changing  into  several  hundreds  of  minute  needle-shaped,  without  chemical 
treatment  quite  well  staining  proteinaceous  inclusions.  A  great  part  of  them  changes 
into  less  stained  rounded  or  elongated  bodies.  Remaining  spindle-shaped  particles 
grow  from  the  original  0.5 — 0.2  p  in  diameter  to  broad  spindles  of  5 — 6  pXl2 — 16  p. 
The  more  they  grow  the  less  they  are  stained  with  normal  dyes.  After  hydrolysis 
they  stain  but  do  not  show  in  the  interior  any  particle  of  vims.  Compared  with 
hundreds  of  needle  shaped  inclusions  in  the  tissue,  the  broad  spindle-shaped  less 
staining  inclusions  are  present  only  in  a  small  percentage  of  the  total  count  and 
even  less  numerous  are  final  forms,  the  oval  very  hard  and  réfringent  inclusions 
bodies  varying  in  size  from  2  X  1.5  to  5  X  3.5  p.  In  all  size  groups  the  final  inclu¬ 
sions  are  definitely  different.  They  stain  only  after  alkali  treatment  and  in  their 
interior  many  minute  réfringent  and  deeply  stained  particles  can  be  observed. 

With  différenciation  of  the  inclusion  bodies  another  type  of  structures  appear. 
After  the  différenciation  of  the  first  spindle-shaped  bodies  a  mass  of  long  threads 
of  the  same  staining  and  density  appears  in  infected  cells.  They  are  coiled  around 
the  inclusions  in  most  cases  forming  structures  of  a  bird’s  nest.  They  are  0.5 — 0.2  p 
but  sometimes  1.5  p  in  diameter,  round  or  oval  in  cross  section,  50 — 150  p  long.  With 
the  formation  of  the  filaments  the  internal  structures  of  the  cell  are  entirely  desorga- 
nised  and  the  cytoplasm  disintegrates  together  with  most  cell  walls.  The  origin  of 
the  filaments  seems  to  be  the  same  as  of  the  spindle-shaped  inclusions.  From  the 
common  point  of  origin  they  grow  in  two  different  forms:  the  virus  bearing  spindle 
shaped  to  oval  form  and  the  sterile  spindle  shaped  to  thread-shaped  filamentous  form. 

Infected  cells  with  definite,  mature  inclusions  are  covered  in  most  lobes  by 
a  system  of  cells  where  the  virus  is  in  an  early  stage  of  development,  in  spindle-sha¬ 
ped  or  cubical  inclusions.  The  cells  form  a  network  on  the  surface  of  the  lobe,  most 
numerous  on  tissues  where  the  infection  "crystalisee”  recently,  less  numerous  in  old, 
inclusion  filled  parts. 

Early  stages  of  inclusions  in  sections  show  an  electron  dense  mass  without 
structure  in  all  stages  except  the  oval  final  forms.  The  filamentous  structures  show 
the  same  mass  of  protein  without  any  internal  structure  and  with  smooth  surface. 
In  alkali  treated  suspensions  the  inclusions  are  elongated  to  one  half  longer  than 
original,  the  prolongation  going  only  in  the  longitudinal  sense,  without  thickening. 

Virus  particles,  oval  bodies  370 — 500  X  300 — 470  mp  are  distributed  in  spots 
in  the  cytoplasm.  In  some  cases  only  empty  membranes  were  present,  in  other  groups 
we  find  typical  virus  particles  with  an  outer  membrane  of  10  mp,  an  interior  layer 
of  30 — 35  mp  and  an  internal  mass  of  homogenous  substance.  In  this  core  a  crystal¬ 
like  body  is  located,  400  mp  long  and  200  mp  broad.  Virus  particles  not  included 
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in  the  protein  mass  of  the  inclusion  body  have  this  crystal  changed  to  a  spherical 
or  oval  vacuole,  sometimes  with  contractions  or  deformations.  At  this  time  the  "cry¬ 
stal”  substance  is  bigger,  mostly  350  X  250  mp  and  less  electron-dense  than  the  re¬ 
mains  of  the  particle. 

Estimated  after  sections  inclusion  bodies  are  irregular,  with  virus  bodies  protru¬ 
ding  from  the  surface.  Virus  particles  in  small  ones  and  big  ones  are  almost  the 
same  and  distances  between  the  bodies  are  regular,  not  more  than  200  mp,  except 
the  surface  area,  where  the  distribution  of  the  bodies  differs  from  case  to  case.  Small 
inclusion  bodies  contain  5 — 10  virus  particles,  larger  ones  have  more  than  100  virus 
particles  in  their  interior. 


BUNDLED  FLAGELLA  FROM  BACILLUS  LARVAE  MAINTAINED 

IN  VIVO  AND  IN  VITRO  1 

W.  T.  Wilson,  L.  E.  Combs 

(Center  for  Pathobiology ,  School  of  Biological  Sciences,  University  of  California, 

Irvine,  California,  U.  S.  A.) 

White  (1907,  1920)  observed  large  spiral-shaped  structures  from  the  dead  cellu¬ 
lar  remains  of  larval  honey-bees  and  in  tube  cultures.  He  accurately  described  these 
structures  as  being  the  coalesced  flagella  of  the  pathogenic  bacterium,  Bacillus  larvae 
White.  Bundles  of  bacterial  flagella  have  been  reported  from  several  species  of  bacte¬ 
ria  cultured  in  artificial  media  (Houwink,  Van  Iterson,  1950;  Mitani,  lino,  1965,  lino, 
Milani,  1966).  Bailey  (1963,  1968)  photographed  the  flagellar  bundles  of  B.  larvae 
from  an  8  p  section  of  the  midgut  lumen  of  a  young  honey-bee  larva  fed  spores. 

This  paper  reports  on  the  occurrence,  size  and  significance  of  these  flagellar 
bundles  in  B.  larvae  cultures  and  in  an  invertebrate  host.  All  specimens,  except 
stained  sections,  were  examined  with  phase  microscopy. 

Bundles  of  coalesced  flagella  were  observed  in  cultures  of  the  pathogen  grown 
on  agar  slants  partially  covered  with  a  filtrate  of  homogenized  immature  honey-bees. 
Growth  of  the  vegetative  cells  and  the  formation  of  flagellar  bundles  were  influenced 
by  the  age  of  the  immature  bees  used  in  the  filtrate  and  the  dilution  of  the  filtrate 
with  water.  In  the  1  :  100  dilution,  vegetative  growth  was  sparse  and  few  flagellar 
bundles  were  seen.  Vegetative  growth  was  heavy  with  many  bundles  forming  at  dilu¬ 
tions  of  1  :  10,  1  :  1,  and  1  :  0.  All  culture  tubes  containing  the  filtered  extract  from 
2-day-old  larvae  had  bundles  of  flagella,  whereas,  approximately  60%  of  the  tubes 
containing  extract  from  4-  and  6-day-old  larvae  and  1-day-old  pupae  had  bundles. 

In  young  honey-bee  larvae,  bundled  flagella  were  first  seen  in  the  alimentary 
tract  3  days  after  being  fed  spores.  The  bundles  were  widely  distributed  throughout 
the  contents  of  the  larval  ventriculus.  Bundles  appeared  to  be  trapped  in  the  gut 
contents  within  the  peritrophic  membrane,  often  with  few  vegetative  cells  present. 
In  both  live  larvae  and  in  dead  remains,  the  total  number  of  flagellar  bundles  varied 
greatly. 

The  formation  of  flagellar  bundles  was  not  dependent  on  sporulation  nor  the 
lysis  of  vegetative  cells.  Rose  (1965)  found  many  bundles  in  a  broth  of  potato  starch 
and  yeast  extract  following  sporulation.  The  authors  found  numerous  instances  of 
bundles  occurring  both  before  and  after  sporulation  in  vitro.  In  vivo ,  bundles  formed 
during  the  active  or  log  stage  of  vegetative  growth  long  before  endospores  appeared. 

From  cultures,  the  largest  bundle  was  23.9  p  long  and  0.55  p  wide.  From  dead 
larvae,  the  largest  bundle  was  47.5  p  by  0.6  p.  In  one  culture  the  bundles  were  ex¬ 
ceptionally  wide,  the  greatest  width  being  3.6  p.  Many  bundles  too  small  to  be  measu¬ 
red  were  seen,  especially  in  the  tube  cultures. 

In  paraffin  sections  of  young  bee  larvae,  stained  with  Mallory’s  phloxine  methy¬ 
lene  blue,  flagellated  rods  were  seen  within  the  food  mass  and  peritrophic  membrane. 
The  flagella  were  so  abundant  that  they  formed  a  heavy  coat  around  the  bacteria. 
Numerous  flagellar  coats  without  rods  were  also  present.  Outside  the  peritrophic 
membrane,  the  bacteria  attacking  the  epithelium  of  the  gut  were  devoid  of  this  coat. 
The  flagella  remain  inside  the  peritrophic  membrane  where  they  form  large  spiral 
bundles.  Having  shed  their  flagellar  coats  and  penetrated  the  peritrophic  membrane, 
the  bacteria  are  free  to  attack  the  epithelial  cells  of  the  host’s  gut. 


Supported  by  U.  S.  Public  Health  Service  Grant  Ns  5358. 
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B3AHM00TH0IHEHME  HACEKOMBIX 
H  KPHGTAJIJIOHAOOEPA3yiOII];HX  EAIJHJIJI 


M.  V.  Y  a  1  o  V  i  t  z  i  n,  M.  B.  H  ji  o  b  h  n;  bi  h 
(MopdoecKUü  zoc.  ynueepcurer,  Capancn,  CCCP) 

PIsßecTHO,  uto  SaKTepnn  rpynnti  Bacillus  thuringiensis  uacTo  oöycjioBJiHBaioT  6a- 
pmuioHOCHTejiBCTBo  y  HaceKOMBix  (rynacHH,  1916;  HcaKOBa,  1963;  IIojiTeB,  1948;  Tajia- 
jiaeB,  1962;  Hjiobhb,bih,  1962). 

Hamn  HCCJie^oBaHHH  (1962,  1966)  noflTBepßHJin  bo3MOîkhoctb  cymecTBOBannn  an- 
TOMonaToreHHBix  öapHJiJi  b  aBHpyjieHTHOH  S-(|)opMe  h  b  BHpyjieHTHOH  TOKcnuecKOH 
R-^)opMe,  KOTopbie  MoryT  nepexoflHTB  H3  oæhoh  b  ^pyryio  npn  cMeHe  ycJiOBHH  KyjiBTH- 
BHpOBaHHiI.  3th  MHKpOOpraHH3MBI  OÒJiaftaiOT  aKTHBHBIMH  ^epMeHTHLIMn  CHCTeMaMH. 
Ilo  aKTHBHOCTH  m^pojiHTHBBCKHx  $epMeHTOB  MBi  pacnpeflejiHjra  hx  Ha  Tpn  rpynnBi: 
1)  KyjiBTypBi,  cHHTe3npyïom;ne  npoTea3y,  ho  He  cHHTe3Hpyioin;He  jieii,HTHHa3Bi,  2)  KyjiB- 
TypBi,  CHHTe3HpyioHi¡He  npoTea3y  h  jiepHTHHasy,  3)  KyjiBTypBi,  He  CHHTe3HpyK>in;He 
npoTeasBi  h  Jien;HTHHa3Bi. 

Hejienne  ftjiHTejiBHoro  6an¡HjuiOHOCHTejiBCTBa  h  BBipanœHHaii  choco6hoctb  k  ahc- 
coi^napnH  c  yMeHBmeHHeM  tokchuhocth  roBopHT  o  bo3mo>khocth  cyni¡ecTBOBaHHH  3Thx 
MHKpoopranH3MOB  Kan  chm6hohtob  HaceKOMBix,  ynacTByiorpHx  b  npopeccax  nx  nnipe- 
BapeHHH  h  oóecneHHBaiomHX  naceKOMBix  .npnojiHHTejiBHBiMH  $epMeHTaMH.  Bce  MHKpo- 
OpraHH3MBI  OÒJiaflaiOT  OKHCJIHTeJIBHO-BOCCTaHOBHTeJIBHBIMH  $epMeHTaMH  H  BOCCTaHaB- 
jiHBaiOT  MeTiuieHOByio  CHHBKy,  a3yp,  jiaKMyc.  Ohh  pa3JiaraiOT  nepenncB  Bo^opo^a  n 
OKHCJiHioT  naporajijioji  b  nypnyprajiJiHH.  KpoMe  Toro,  ohh  CHHTe3HpyioT  cBoöo^HBie 
aMHHOKHCJiOTBi  (Monro,  1961).  Bo3Mohìho,  bthm  oòycjiOBJieHO  yBejraueHHe  KOJiHuecTBa 
pncTHHa  h  MeTHOHHHa  b  reMOJiHM<|)e  3apajKemn>ix  ryceHHn;  cnönpcKoro  mejiKonpufta 
(TyKacHH,  1966).  O^HaKo  nocjie^Hee  nojioìKeHHe  ocTaeTCH  ßHcKyccHOHHBiM,  Tan  KaK 
gpyrne  cooôipeHHH  hocht  hpothbohojiojkhbih  xapaKTep.  Tan,  flpnjioH  h  Baro  (1960) 
HaÖJiiOAaJiH  y  ryceHnn;  TyTOBoro  mejiKonpafta  b  npopecce  HH<peK:o;HH  hx  Bac.  thuringi¬ 
ensis  v.  alesti  yMeHBmemie  h  ¿jame  nojiHoe  Hcue3H0BeHHe  HeKOTopBix  aMHHOKHcjioT 
H3  reMOJiHM(|)Bi.  Bce  H3yueHHBie  hbmh  KyjiBTypBi  KpncTajiJion^ooöpasyioipHX  6an;HjiJi  chh- 
Te3HpoBaJiH  aMHHOKHCJiOTBi:  Bac.  thuringiensis  v.  theoni  silphoidis  —  aprHHHH,  BaJinu, 
rjmpHH,  cepHH,  TpHHTO^aH,  (|)eHHJiajiaHHH;  Bac.  thuringiensis  v.  galleriae  —  $eHHJi- 
aJiaHHH  H  TpHHTO(f)aH;  Bac.  thuringiensis  V.  alesti  h  Bac.  thuringiensis  v.  dendroli- 
mus  —  aprnHHH,  thcth^hh,  npojnra,  TpnnTO(|)aH  h  ap. 

TaKHM  o6pa30M,  KpHCTajuioo6pa3yioin,He  chm6hohtbi  MoryT  o6ecneuHBaTB  HaceKo- 
Moe  flonojiHHTejiBHBiMn  aMHHOKHCJiOTaMH  h  c|)epMeHTaMH.  3thm  mohìho  o6t>hchhtb  cno- 
COÒHOCTB  IieKOTOpBIX  HaCeKOMBIX  npOXO^HTB  HOJIHBIH  HjHKJI  pa3BHTHH  Ha  KOJIOHHHX 
3HTOMonaToreHHBix  öapnjui.  Tan,  mbi  HaöJiio^ajiH  pa3BHTHe  jihuhhok  ¿i;hkoh  hjio^oboh 
MyxH,  Drosophila  melanogaster ,  Ha  kojiohhhx  KyjiBTypBi  Bac.  thuringiensis  v.  dendro- 
limus.  Mhkpo6bi-chm6hohtbi  hotj;  ^eHCTBHeM  6aKTepiio$aroB  h  MeHHioipHxcH  ycJiOBHH 
BHeiHHen  cpe^Bi  b  nepHOÆ  roJio,n;aHHH  HaceKOMBix  npn  CMeHe  xo3HHHa,  CMeHe  pacTH- 
TejiBHOH  rampi,  MeHHioipHxcH  TeMnepaTyp,  xhmht e ckhx  h  $H3HuecKHx  $aKTopOB  npe- 
Bpani;aK)TCH  B  R-$OpMBI  H  CTaHOBHTCH  BHpyJieHTHBIMH.  3th  KyJIBTypBI  aKTHBHO  CHHTe- 
3HpyiOT  3K30T0KCHHBI,  SHßOTOKCHHBI,  CHOpOBBie  TOKCHHBI  H  HBCeKOMBie  HOrHÖaiOT  C  HB- 
JieHHHMH  TOKCHKapHH.  HH^eKpHH  pacnpOCTpaHHeTCH  npn  3apa>KeHHII  SßOpOBBIX  Hace¬ 
KOMBix  3KCKpeMeHTaMH  h  BBiflejieHHHMH  öojiBHBix.  B  opraHH3Me  BOcnpHHMHHBBix  Hace- 
KOMBix  cejieKH,HOHiipyeTCH  BBicoKOTOKCHHHBiH  HiTaMM;  npn  CMeHe  xosHHHa  b  opraHH3Me 
HeBocnpHHMHHBoro  naceKOMoro  Bosöy^HTejiB  npeBpaipaeTcn  b  aBHpyjieHTHyio  <$opMy 
(MnxaHjiOB,  1959;  IIlBepoBa,  1964;  /(praioH  h  Baro,  I960). 


THE  GRANULOSIS  VIRUS  AS  A  CONTROL  MEAN  AGAINST  CABBAGE  WORM 

UNDER  BALTIC  CLIMATIC  CONDITIONS 

J.  A.  Zarins-Il  A.  3  a  p  h  h  b 
(Agricultural  Academy,  Jelgavä,  USSR) 

It  was  determined,  that  the  cabbage  worm  in  the  Baltic  became  infectious  with 
the  granulosis  virus  in  all  stages  of  its  development.  They  mainly  died  in  the  stage 
of  caterpillars.  When  young  caterpillars  were  subjected  to  inoculation,  when  they 
were  leaving  the  egg,  or  to  caterpillars  of  the  first  and  second  instars  as  well,  gra¬ 
nulosis  disease  appeared  already  at  4— 6th  day.  A  more  intensive  dying  of  insects 
was  observed  at  7th  up  to  10th  day  and  after  12  days  it  reached  90%.  The  ability 
of  the  granulosis  virus  to  injure  cabbage  worm  3rd  instar  larvae  was  a  fact  of  a  great 
practical  importance.  The  incubation  period  in  this  case  was  6—8  days  and  the  morta- 
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lity  of  caterpillars  just  before  their  pupation  was  70 — 80%.  Adult  caterpillars,  particu¬ 
larly  the  fourth  and  especially  fifth  instars,  were  more  resistant  to  infection;  their 
death  as  a  rule,  started  usually  before  the  pupation,  when  the  physiological  status 
of  caterpillars  was  weaker.  Mortality  of  caterpillars  in  this  case  as  usually  no  more 
than  50%. Partially  (10—30%)  infected  individuals  perished  in  the  stage  of  pupae: 
most  of  them  from  the  very  beginning  of  their  development  or  a  moth  developed  in 
the  pupae,  but  was  not  able  to  emerge.  Some  moths  were  observed  to  emerge,  but 
a  great  number  of  them  died  before  they  layed  eggs. 

Consequently  granulosis  preparations  must  be  applied  in  the  early  stages  of  the 
caterpillar  development,  before  they  have  caused  any  damage. 

Sixteen  different  virus  doses  were  tested.  The  optimum  concentration  for  the  gra¬ 
nulosis  preparation  was  virus  suspension  containing  10 — 20  million  granules/ml.  This 
was  by  grinding  one  third  instar  cabbage  worm  and  dissolving  it  in  500  ml  of  water. 
When  a  virus  preparation  had  been  applied  in  the  optimum  concentration  under  the 
favourable  climatic  conditions,  the  cabbage  worm  mortality  was  70 — 80%,  the  disease 
incubation  period  was  6 — 8  days.  When  lower  virus  concentrations  were  used,  the 
period  for  the  disease  development  became  longer. 

Environmental  temperature  conditions  were  the  leading  factor  of  a  succesful  de¬ 
velopment  of  virus  infection.  Owing  to  the  data  of  specially  made  experiments  and 
numerous  observations  in  nature,  the  optimum  temperature  for  the  granulosis  deve¬ 
lopment  ranged  from  20  to  24°  C.  At  such  a  temperature  the  mortality  of  caterpillars 
started  at  4 — 7th  day  already  after  inoculation,  and  after  12  days  the  mortality  was 
about  80%.  When  the  difference  between  the  optimum  temperature  for  the  granulosis 
development  and  daily  temperature  became  bigger  the  effectivity  of  the  virus  prepa¬ 
ration  went  down.  The  development  of  the  disease  had  been  delayed  by  a  high  tempe¬ 
rature  (30 — 34°)  for  1 — 3  days  and  the  mortality  went  down  to  7—14%.  In  this  case 
the  highest  pupae  mortality  percentage  (40—60%)  was  observed.  A  reduced  tempera¬ 
ture  was  most  unfavorauble  for  the  development  of  virus  infection.  The  masked  period 
of  the  disease  continued  10  days  and  even  more  in  the  range  of  12 — 16°,  but  total 
mortality  of  the  insect  in  the  instar  stage  was  not  usually  bigger  than  50%.  It  was 
considered  that  temperature  below  16°  did  not  practically  give  the  desired  effect. 

The  air  humidity  optimum  had  comparitively  little  influence  on  the  virus 
epizootic. 

Granulosis  preparation  was  kept  in  the  refrigerator  at  the  temperature  2 — 4°  as 
a  water  suspension  for  five  years  and  its  virulence  was  not  lost.  As  it  was  shown  by 
the  results  of  our  experiments,  granulosis  virus  is  virulent  to  the  cabbage  worm  po¬ 
pulation  of  the  Baltic  area  and,  in  our  opinion,  there  can  be  a  perspective  mean  of 
its  control. 


OB  HHBA3HH  HACEKOMBIX  TPEMATOßAMH 

V.  I.  Zdun  — B.  H.  S^yn 
(JlbeoecKuü  zoc.  ynueepcurer,  CCCP) 

Bonpocw  HHBa3HH  naceKOMLix  jiHUHHKaMH  TpeMaTOfl  jmmt  b  nocjie^Hee  BpeMH  hbh- 
JIHCb  Cepi>e3HBIM  OÖ'BeKTOM  H3yueiIHH  reJILMHHTOJIOrOB  H  SHTOMOJIOrOB.  flopantaeMOCTB 
naceKOMbix  TpeMaTo^aMn  TecHo  CBH3aHa  co  BceMir  rjiaBHbmn  pa3,n;ejiaMH  napa3HTOJio- 
rnn:  o5m;e6nojiorimecKHM,  Me^npiincKHM  h  BeTepimapHbiM.  ÜHBasHH  TpeMaro^aMH  hb- 
iineTCH  o/jhoh  ns  cocTaBHbix  nacTen  3KOjiornnecKon  napa3HTOJiorHH. 

IIapa3HTHpoBaHne  TpeMaTOfl  y  HaceKOMbix  oTJinnaeTCH  xapaKTepnbiM  chocoöom 
B3aHMOOTHOmeHHH  9THX  OpraHH3MOB.  HaceKOMOe  HBJIHeTCH  ÆOnOJIHHTeJIbHblM  X03HHHOM 
TpeMaTO,a;.  Ilapa3HTbi  naxo^HTca  b  opranax  n  TKaHHX  naceKOMoro  Ha  da^ira  jihhhhok  — 
HHpHCTHpOBaUHblX  HJIH  He  3aKJIK)UeHHbIX  B  H,HCTy  MeTapepKapHH.  AHTarOHIICTHneCKHe 
B3aHMOOTHOmeHHH  3THX  flByX  OpraHI13MOB  CKJia^blBaiOTCH  H3  Tpex  3TanOB:  npOHHKHO- 
BeHHH,  MiirpanHH  h  jioKajiH3an;HH  napa3HTa  b  opraHH3Me  HacenoMoro. 

IIonaÆaHHe  TpeMaTOfl  ocymecTBJiaeTCH  aKTHBHo  h  naccHBHO,  oökihho  Ha  cTa^nn 
pepKapHH.  AKTHBHoe  npoHHKHOBemie  xapaKTepno  npeHMyipecTBemio  ^jih  bo^hoh,  a  nac- 
CHBHoe  —  Ha3eMHOH  cpeflbi.  CmaeTHbie  pepKapun  ceM.  Plagiorchidae ,  HanpnMep, 
flJIH  npOHHKHOBeHHH  B  OpraiiH3M  aKTIIBHO  pa3pymaiOT  CTHJieTOM  XHTHHOBbie  COHJieHeilHH 
cerMeHTOB  öpiomKa  n  TyjiOBinpa  BOflHbix  jihhhhok  Odonata,  Coleóptera  h  ^p. 

riaccHBHoe  nona^aHHe  nponcxoflHT  nepopajibHO,  KonTaMHHaTHBHbiM  nyTeM.  TaK 
HHBa3HpyiOTCH  MypaBbH  (cjiH3biBanne  «cöopiibix»  h,hct  Dicrocoelium  lanceatum)  n  bo^- 
Hbie  jihhhiikh  Odonata  (3arjiaTbiBarrae  phctohociibix  pepKapnn  ceM.  Hemiuridae) . 
K  MajioH3yneHHbiM  cBOHCTBaM  napasimipoBaHiiH  cjiejiyeT  ornecTH  (J)H3iiojiorHHecKiie 
a^anTapnH  jihhhhok  TpeMaTOA,  npoxo^amiix  nepe3  nniqeBapHTejibHbiH  TpaKT  HaceKOMbix. 

MnrpapHH  jihhhhok  TpeMaTOß  b  tkbhhx  naceKOMoro  k  MecTy  sacejienna  coaeiicT- 
ByioT  npOTeojiHTHHecKne  (ftepMeiiTbi  pepiiapnü,  pacTBopaioipiix  opraimnecKHe  coeflHne- 
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una.  ncpeflBn>KeHHio  rejitMiiiiTa  conyTCTByeT  MexaHnaecKiin  pa3pbiB  TKanen  n  nonpo- 
BOB  naceKOMoro  c  noMonjbio  MopcfrojiornaecKiix  npHcnocoÖJieunn,  t.  e.  ynoManyTbiM 
Bbime  CTHJieTOM. 

HaceKOMtie,  iiiiBa3iipoBaHHLie  TpeMaTo^aMH,  npoaBJiaiOT  onpegeaemibie  peaKpnn, 
CTeneiib  h  $opMa  KOTopbix  3aBHCHT  ot  Bnga  h  KOJinaecTBa  npOHHKiimx  napa3HTOB.  IIpn 
npoHiiKHOBGHiiH  ognon-gByx  pepKapnn  aTaKOBaHHoe  HacenoMoe  npoaBJiaeT  öecnoKoncTBO. 
Eojibmee  KOJiiiaecTBo  ijepKapnn  Bbi3biBaeT  TopMOJKemie  flBHjKeiiHn  hjih  mojkct  BecTii 
K  aeiajibiioMy  ncxogy.  HHBa3iipoBaHHoe  naceKOMoe  oTJinaaeTca  noBegenneM  ot  HenHBa- 
3HpOBaHHbIX,  3^0p0BbIX  OCOÔeH.  TaK,  H3BeCTHO  HenO^BHÎKHOe  C0CT0HHH6  HHBa3HpOBaHIIbIX 
TpeMaTO^aMH  MypaBbeB  nog  Ha3BaHneM  «Biicanpie  MypaBbn».  y  Tannx  MypaBbeB  aacTO 
jiiianHKa  ^HKpon,ejiHH  jiOKaJiH3yeTca  b  Macee  M03roBoro  raHrana. 

ÖKCTeHCHBHOCTb  HHBa3HH  HBCeKOMblX  B  3aBHCHMOCTH  OT  9K0JI0rHHeCKHX  $aKTOpOB 
H3MeHaeTca.  y  naceKOMbix  H3  Heöojibinux  ctohhhx  BOgoeMOB  npopeHT  nopaaieHHbix 
MeTapepKapiiHMH  TpeMaTojj  3HaanTejibHo  Bbime,  aeM  y  na3eMHbix  npegCTaBHTejien  9hto- 
MO$ayHbi.  y  Ha3eMHbix  HaceKOMbix  (MypaBbn)  HHBa3HH  oómhho  ne  Bbime  0.1%.  Hhtch- 
CIIBHOCTb  HHBa3HII  KOJie6jieTCH  OT  egHHHHHblX  napasHTOB  (npegCTaBHTejIH  CeM.  Pla- 
giorchidae)  go  HecKOJibKHX  gecHTKOB  (ceM.  Dicrocoeliidae) .  TpeMaTOgbi  b  HaceKOMOM 
ae  pa3MHoœaioTca.  HarpoMoaigeHne  napa3iiT0B  nponcxogHT  nyxeM  9K3oremiOH  arrjio-; 
Mepapnn. 

IIopaHìeHHoe  HaceKOMoe  He  MoaœT  ocBo6ogHTbca  ot  TpeMaTog.  BMecTe  c  HacenoMbiM 
TpeMaioga  nonagaeT  b  no3BOHOHHoe  auiBOTHoe.  B  MecTe  noceaenna  TpeMaTOga  onpy- 
HiaeTca  h,hctoh  —  npogyKTOM  BbigeaeHna  TKaHen  HaceKOMoro  n  cenpeTa  }Keae3  reab- 
MHHTa.  HeKOTopbie  TpeMaTogbi,  HanpnMep  ceM.  Hemiuridae,  b  6piomKe  Calopteryx  virgot 
He  HHpncTHpyioTca.  Ohh  pacTyT,  yBeananBaiOTca  b  pa3Mepax  3a  caeT  HaceKOMoro.  Ila-- 
pa3HTnpoBanne  jihhhhok  Tannx  TpeMaTOg  b  HaceKOMOM  HanoMiraaeT  napa3HTH3M  noao- 
B03peJlbIX  (J)OpM  B  n03B0H0HH0M. 

Peanpna  HaceKOMbix  Ha  nponnKHOBenne  napa3HTa  h  OTcyTCTBue  cnegncj^naHOCTH 
K  TpeMaTo^aM  Mo>KeT  yKa3biBaTb  Ha  cpaBHHTeabHyio  MoaogocTb  B3aHMOOTHomeHnn  6ho- 
jioniaecKOH  cncTeMbi  TpeMaToga— HacenoMoe. 


BHOnPEnAPATBI  B  BOPBBE  G  HEJIOHHOR  nJIOftOÌKOPKOH  —  LASPEYRESIA 
POMONELLA  L.  —  H  APyrHMH  BPEftHTEJIHMH  CAßA 

G.  N.  Zhigaev  —  T.  H.  ìKnraeB 

(ynpauHCKUü  HaijHHo-uccjiedoearejibcnuü  uHCTuryr  3auçuTbi  pacreHuü,  Kuee,  CCCP) 

B  nocjiegHHe  rogbi  6aarogapa  yBeanaeHHio  npoimBOgCTBa  BbicoKOTOKcnaHbix,  ynn- 
BepcajibHO  gencTByionpix  HHceKTnpngOB  n  mupoKOMy  hx  npnMeHeHHio  b  cejibCKOM  xo- 
3HHCTBe  oTMeaeHO  pe3Koe  CHHJKenHe  ancaetraocTn  noae3Hon  (JmyHbi  —  HaceKOMbix,  hthh; 
h  gpyrnx  opraHH3MOB.  B  pesyabTaTe  CHHJKeiina  ancaemiocTH  9HTOMO(|)aroB  h  anapn- 
(fmroß  co3gaaHCb  ôaaronpnaTHbie  ycaoBiia  gaa  öecnpenaTCTBemioro  pa3MHOJKeHna  Bpeg- 
Hbix  naceKOMbix  h  Kaeigen. 

Bonpoc  noayaeHna  HHceKTHgngOB  H36npaTeabHoro  gencTBna,  c  noMoigbio  KOTopwx 
MOHÍHO  6buio  6bi  cgepmiBaTb  pa3MHoaîeHne  BpegHbix  HaceKOMbix,  coxpaHaa  nojie3nyio' 
$ayHy,  xnMnaecKOH  npoMbinuieHHOCTbio  nona  He  pemeH.  3to  Bbi3biBaeT  Heo6xo/]¡HMOCTb 
HSbICKaHHH  HOBblX  MeTOgOB  ÖopbÖbl  C  BpegHTeJIHMII,  KOTOpbie  6bIJIH  6bl  9(|)^)eKTHBHbIMH 
b  nogaBjieHHH  nx  MaccoBbix  BcnbimeK,  6e3onacHbi  gjia  Jiiogeä  n  ^OMainHHX  jkhbothbix: 
il  He  0Ka3biBajiii  6bi  oTpni^aTejibHoro  gencTBiia  Ha  jKHByio  npnpogy. 

B  OTgejie  ónojiornaecKoro  MeTo^a  ynpaHHCKoro  HayaHO-uccjiegOBaTejibCKoro  hhcth- 
TyTa  3ain;HTbi  pacTeHiin  pa3paöaTbiBaeTca  xHMHKo-önojiorHHecKHH  MeTog  6opb6bi,  ochobbi 
KOToporo  6bum  3ajioHceHbi  npo(|).  H.  A.  Teaenron.  3tot  MeTog  6a3npyeTca  Ha  npHMe- 
HeHHH  MHKpoÔHbix  npenapaTOB  b  cMecn  c  MajibiMH  g03aMii  HHceKTiipnaoB.  HaMii  npo-- 
BogHTca  HCCJiegOBaHHH  no  BbiacHeiinio  bjihhhhh  önonpenapaTOB  SoBepiiiia  h  9HTo6aKTe- 
pHHa  b  6opb6e  c  njioßOJKopKOH  ( Laspeyresia  pomonella  L.),  gpeBecHHu;eH  BTjegJiHBoä 
(Zeuzera  pyrina  L.),  HH>KHejiHCTOBOH  mojibio  (Litho colletis  pomifoliella  Z.),  ßoapbim- 
HHKOBbiM  KJiemoM  ( Tetranychus  crataegi  Hirst)  h  gp.  PaöoTbi  npoBOgnjiHCb  b  3ano- 
po>KCKOH  o6ji.  b  njiogOHOCHin;eM  cagy,  rge  b  öopböe  c  nepBbiM  noKOjieHneM  njiogO/KopKH 
npHMeHHJiHCb  oöbiHHbie  o6pa6oTKH  c  ÆOÔaBjieHiieM  (J)yHrHH,HgoB.  BuonpenapaTbi  npnMe- 
HHJIHCb  npOTHB  BTOpOrO  HOKOJieHHH.  B  KaaeCTBe  HHCeKTHpHgOB-OCJiaÖHTeJieä  HCHO.TIbSO- 
Baaii  ceBHH,  gnnTepeKc  n  porop  b  gosax  0.1—0.25  nponsBogCTBemioH  g03npoBKH.  üep- 
Boe  onpbicKHBaHne  önonpenapaTaMH  npoBOgHjiocb  b  cepegnue  nepBoä  ^eKagbi  hiojih, 
a  nocjiegyioipHe  xpn  —  aepe3  KaiKgbie  12—13  fl¡Heñ.  Pacxoß  paéoaeñ  jkh/i¡kocth  bo 
Bcex  cjiyaaax  cocTaBJiaa  1000  Ji/ra. 

B  pe3yjibTaTe  npoßegeHiibix  nccaegoBannii  ycTaHOBjieHo  caeflyromee.  B  BapnatiTax 
npHMeHeHna  öoßepnHa  h  9HTo5aKTepnHa  b  CMecn  c  noHHHîeHHbiMH  go3aMH  HHceKTnpn- 
goB  no  noBpeHígeHHOCTH  njiogOB  c^beMnoro  ypoîKaa  b  1966  r.  Ha  copTe  «PeHeT  Chmh- 
peHKo»  noaj^eHbi  Tanne  JKe  pe3yabTaTbi,  naK  n  npn  o6pa6oTKe  nHceKTnn,nji;aMH  hojihoh 
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floanpoBKH  (8.8— 9.4%).  B  1967  r.  Ha  copTe  «IlapMeH  3hmhhh  3ojiotoh»  ot  önonpenapa- 
TOB  nojiyueiman  3(|)^)eKTHBHOCTi,  hgckojibko  Hmue,  ne>KejiH  Ha  XHMHuecKOM  KOHxpojie 
(17.0  h  17.9  b  cpaBHennn  c  11.6%).  Ha  hhctom  KOHTpojie  HOBpeHi^eHHocTL  hjioaob  30- 

CTHrjia  95.4%. 

Ha  ynacTKax,  rße  b  6opi>6e  co  BioptiM  HOKOJieHneM  Bpe^mrejiH  b  TeueHne  ,n;Byx  JieT 
npHMenHJiHCB  OnonpenapaTbi  c  MajitiMH  ,n;03aMH  nuceKTHipmoB,  sapaHíemiocTB  hjio^ob 
^ocTnraJia  8.7— 9.9%,  Tcr^a  Kan  na  yuacTKe  c  npoH3Bo,ncTBeHHOH  oöpaöoTKon  —  22.3%. 
TuöejiB  Bpe^HTejiH  b  K.yKOJiouHOH  CTa^nn  Ha  ohbithbix  BapnaHTax  floxo^Hjia  30  64.9%, 
a  Ha  XHMHHecKOM  KOHTpojie  OHa  He  npeBbimana  35.4%. 

Hcnojib30BaHHe  ônonpenapaTOB  b  6opB6e  c  hòjiohhoh  hjio^ojkopkoh  oöecneuHBaeT 
OAHOBpeivieHHo  noftaBjiemie  pa3MHOHieHHH:  ^peBecHHHiBi  BT^e^jinBoiì  (rycennpBi  I  bo3- 
pacra)  30  89.8%,  a  ot  hojihoh  ,n,03HpoBKH  HHceKTHpHga  89.6%  (n.  A.  CnMnyK) ,  HH>KHe- 

JIHCTOBOH  MOJIH  (KyKOJIOHHaH  CTaßHH  pa3BHTHH)  30.0%,  a  Ha  XHMHHeCKOM  KOHTpOJie 
4.2%.  3apaìKeHHOCTB  3Toro  BpeppiTejiH  napa3HTaMn  ^ocraraeT  58.0,  a  Ha  xhmkoh- 
Tpojie  32.2%.  BoHpBiniHHKOBoro  Kjieipa  yMeHBmaeTca  b  5.2  pa3a  no  cpaBHemno  c  xh- 
HHHeCKHM  KOHTpOJieM. 

TaKHM  o6pa30M,  BJIHHHIie  HHCeKTHH,H^HO-MHKpo6nOH  CMeCH  Ha  6H0H,eH03  ca^a  HAßT 
B  AByX  HanpaBJieHHHX.  G  OflHOH  CTOpOHBI,  3HaUHTeJIBHO  CHHJKaeTCH  UHCJieHHOCTB  JIHCTO- 
rpBi3ym,HX,  njio3orpBi3yna;Hx  h  .npyrnx  ryceHnu;.  BBijKHBaiomHe  oco6h  xapaKTepH3yiOTCH 
HOHH>KeHHOH  H\H3HeCH0C06H0CTBI0.  OCJiaÖJieHHBie  ^GHTeJIBHOCTBK)  3HTOMOnaTOreHHBIX 
MHKpoopranH3MOB  HaceKOMBie  TepaiOT  HMMyriineT  k  3HTOMonapa3HTaM  h  6ojiee  HHTeH- 
CHBHO  3apaæaiOTCH.  C  ßpyron  CTopoHBi,  npa  HcnöJiB30BaHHH  hhcgktmph^ho-mhkpoòhbix 
CMecen  coxpaHHeTcn  nojie3Han  $ayHa  3HTOMO$aroB,  noBBimeHHio  3$$gkthbhocth  koto- 
pBix  ÖJiaronpnflTCTByeT  noTepn  y  ryceimn,  HMMyHHTeTa  k  3HTOMonapa3HTaM. 


USE  OF  A  COMPLEX  OF  CRYSTALLIFEROUS  BACILLI  AS  A  MEANS  OF 
INCREASING  THE  EFFICIENCY  OF  BIOPREPARATIONS 

E.  R.  Zurabova  — E.  P.  3ypa6oßa 
(Leningrad  Research  Institute  for  Antibiotics ,  USSR) 

Bacterial  preparations  that  contain  Bacillus  thuringiensis  group  are  used  for  the 
control  of  injurious  insects.  All  known  microbial  preparations  of  such  type  are  pre¬ 
pared  basing  on  monocultures.  Though  successfully  used,  these  preparations  are  rather 
of  specific  application. 

In  this  connection  Dr.  O.  I.  Shvetzova  has  supposed  that  the  combined  use  of  se¬ 
veral  bacterial  cultures  differing  in  their  properties  would  enable  to  obtain  a  more 
effective  preparation  of  wide  spectrum  of  action  against  destructive  insects. 

The  first  experiments  on  the  production  of  a  complex  preparation  from  spore¬ 
forming  crystalliferous  bacteria  were  carried  out  in  1962 — 1963  at  the  laboratories  of 
the  National  Institute  for  Plant  Protection  and  the  Kiev  Plant  for  Bacterial  Prepara¬ 
tions.  The  used  cultures  belonged  to  3  serotypes  of  Bacillus  thuringiensis  according  to 
the  differentiation  system  of  de  Barjac  and  Bonnefoi  (1962).  They  differed  in  the 
produced  toxins,  sensitivity  to  the  specific  bacteriophage  P-2,  ability  to  infect  various 
species  of  insects,  as  well  as  in  the  rate  of  spore  formation  and  the  produced  biomass. 

In  laboratory  experiments  the  test  cultures  were  initially  grown  together  by 
means  of  simultaneous  inoculation  of  the  nutrient  medium.  But  for  determination 
of  the  role  of  every  component  of  the  combined  culture  the  bacilli  were  grown  sepa¬ 
rately.  Several  variants  of  culture  combination  were  tested.  The  pathogenicity  of  the 
resulting  liquid  cultures  was  tested  against  the  caterpillars  of  Galleria  mellonella  L. 

When  combined  cultivation  was  used  the  efficiency  of  mixed  cultures  was  not 
higher  than  that  of  the  separate  components,  or  was  lower  as  compared  to  that  of  the 
constituent  variants. 

But  it  is  yet  impossible  to  make  a  final  conclusion  as  to  the  inexpediency  of 
combined  cultivation  since  the  pathogenicity  was  tested  only  against  Galleria  mello¬ 
nella.  The  efficiency  of  mixed  cultures  for  other  insect  species  was  not  tested,  neither 
were  investigated  different  cultivation  conditions  and  different  variants  of  crystalli¬ 
ferous  bacilli. 

Taking  into  consideration  these  results  we  used  separate  growing  of  test  cultures 
in  plant  conditions.  As  a  nutrient  medium  we  used  aminonitrin  which  is  a  new  cul¬ 
ture  medium  for  the  industrial  production  of  bacterial  preparations  (Zurabova,  Golu¬ 
bev,  1963).  The  sporulation  being  completed,  the  culture  broths  from  various  variants 
of  Bacillus  thuringiensis  were  mixed,  combined  with  an  adjuvant  and  separated.  The 
titre  of  dry  preparation  was  30X109  spores  per  1.0  g.  The  new  complex  preparation 
which  is  a  mechanical  mixture  of  three  cultures  is  named  insectobacillin. 

Insectobacillin  was  tested  in  laboratory  conditions  against  the  following  insects: 
Galleria  mellonella  L.,  Plutella  maculipennis  Curt.,  Pieris  brassicae  L.,  Operophtera 
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brumata  L.,  Stilpnotia  salicis  L.,  Malacosoma  neustria  L.,  Porthetria  dispar  L.,  Dendro 
limus  pini  L.,  Macrophya  ribis  Sehr.,  and  Phyllodecta  vitellinae  L. 

Entobacterin  prepared  simultaneously  on  the  same  medium  was  used  for  the  aim 
of  comparison.  Its  titre  was  30X109  spores  per  1.0  g. 

The  results  of  our  studies  show  that  the  both  preparations  are  to  the  same  extent 
highly  pathogenic  to  the  insects  of  the  order  of  Lepidoptera,  but  their  activity  for 
other  orders  is  not  the  same.  Thus  when  used  against  infected  Macrophya  ribis  Sehr, 
and  Phyllodecta  vitellinae  L.  Inseetobacillin  killed  85  and  100%  of  the  specimens 
respectively,  and  Entobacterin  was  ineffective.  So  Inseetobacillin  proved  to  be  a  moro 
effective  preparation  having  a  specific  action  against  some  members  of  the  orders 
of  Hymenoptera  and  Coleóptera  as  well. 

Experimental  batch  of  Inseetobacillin  was  distributed  among  a  number  of  in¬ 
vestigators  for  testing  against  a  wide  range  of  destructive  insects. 

Successful  field  trials  (Tambov  and  Vinnitza  regions  and  the  Latvian  Soviet 
Socialist  Republic)  confirmed  high  pathogenicity  of  Inseetobacillin. 

This  is  a  first  attempt  of  preparing  a  complex  biopreparation  indicated  the  per- 
spectivity  of  studies  in  such  direction. 


CEKIÜHH  8.  EHOJIOrilHECKAH  EOPEEA 


SECTION  8.  BIOLOGICAL  CONTROL 


BBIHBJIEHHE  XHIipHlKOB  BECEHHER  KAriYCTHOH  MYXH  (HYLEMYIA 
BRASSICAE  BOUCHÉ  H  TOPOXOBOR  TJIH  (ACYRTHOSIPHON  PISI 
KALT.)  C  nOMOHIiblO  MEHEHBIX  ATOMOB 


B.  P.  Adaschke  witsch  —  B.  n.  AftaniKeBuu 

(MojidaecKuü  nayHHo-uccAedoearejibCKUü  uhctutijt  opouiaeMozo 
3eMJiedeAusi  u  oeouçeeodcrea,  Tupacnojib,  CCCP) 

06bIUHO  XHmHHKOB-HaceKOMLIX  BbIHBJIHIOT  BH3yaJIbHbIMH  HaÖJIIOßeHHHMH,  UTO 
He  HCKJiiOBaeT  onmôoK.  B  uacTHocTii,  HeKOTopbie  xnnjHbie  HacenoMbie  BegyT  hohhoh 
hjih  cyMepeBHbiH  o6pa3  jkh3hh,  hjih  îKe  ftoßbiBaiOT  nnipy  b  nouBe.  Hx  îKepTBbi  Hego- 
CTyniïbi  B3rjiH,ny  HaéjnogaTejiH.  Tan,  npeHMarmiajibHbie  magmi  KanycTHOH  Myxn,  KaK 
H3BeCTH0,  CBH3aHbI  C  HOHBOH.  TopOXOBaH  TJIH  XOTH  H  nHTaeTCH  OTKpbITO  Ha  paCTeHHHX, 
ogHaKo  Jierno  onagaeT  c  mix  no#  gencTBneM  Beipa  h  goægH,  CTaHOBHCb  TeM  caMbiM 
ÎKepTBOH  HOHBOOÔHTaiOipHX  XHIUHHKOB.  H03T0My  C  geJIbK)  BblHBJiemiH  XHIgHHKOB  Ha- 
BBaHHbix  BpegHTejien  naMH  6bui  npnMeHeH  6ojiee  uyBCTBHTejibHbin  MeTog  MeueHbix 
aTOMOB. 

JiH  3Toro  pa3H0B03pacTHbix  jihhhhok  Hylemyia  brassicae  Bouché  noMeigajiH 
b  uaiHKH  neTpn,  b  KaîKgyio  113  KOTopbix  HajiiiBajiH  2—3  mji  BOgHoro  pacTBopa  gBy3a- 
MerpeHHoro  $oc(|)opHOKHCJioro  HaTpnn  c  pagnoaKTHBHbiM  h30tohom  P32  h  ygejibiioâ 
aKTHBHocTbK)  0.5  MK  Ha  1  mji.  Uepe3  12—15  uac.  jihhhhok  H3BjieKajiH  ïï3  uameK  h  nog- 
cymHBajiH  b  Teuemie  10 — 15  mhh.  nog  jiaMnon  HaKajiHBaHHH.  JKhbbix  MapKnpoBaHHbix 
jihhhhok  Myxn  B03Bpam;ajiH  Ha  KanycTHoe  nojie,  pa3MecTHB  hx  ho  15  3K3.  nog  pamemie 
na  rjiyÔHHy  ot  2  30  15  cm.  Beerò  b  onbiTe  6buio  450  jihhhhok  Myxn.  PagnoaKTHBHOCTb 
OTgejibHbix  jihuhi-iok  nepeg  BneceHneM  b  nouBy  cocTaBJiHJia  ot  3.5  go  5.5  tbic.  hmh./mhh. 
Uepe3  15  uac.  BOKpyr  MogejibHbix  pamemiH  ycTaHOBHJin  14  6aHOK-jiOBymeK,  BbiéopKa 
naceKOMbix  n 3  KOTopbix  npoH3Bogiuiacb  pa3  b  cyTKii.  nocjie  gecHTiigHeBHoro  npeßbiBa- 
HIIH  pa^HOaKTHBHblX  JIHUHIIOK  MyXH  Ha  KOpHHX  KanyCTbl  pacTeHHH  BbIKanblBaJIH,  COÔH- 
pan  Bcex  oÖnapyjKeiiHbix  HaceKOMbix.  Xhiphhkob  ycTanaBjiHBajiïï  no  cògep/Kamno 
b  hhx  P32.  PaAHoaKTHBHocTb  HaceKOMbix  onpegejiajin  c  noMoigbio  pagnoMeTpa  B-2 
C  TOppOBblM  CUeTHHKOM  BCPJI-25. 

XmpHHKaMH  jihhhhok  KanycTHOH  Myxn  OKa3ajmcb  myrnejingbi  ( Coleóptera ,  Ca- 
rabidae ):  Anisodactylus  signatus  Pz.,  Pterostichus  cupreus  L.,  Brachinus  crepitans  L., 
Ophonus  rufipes  Deg.,  Amara  aenea  Deg.,  Amara  ingenua  Duft.,  a  TaK*e  CTa$HJin- 
HHgbi  ( Coleóptera ,  Staphylinidae)  :  Aleochara  bipustulata  L.,  Aleochara  bilineata  Gyll., 
Oxytelus  insecatus  Grav.,  Leptacinus  batychrus  Gyll.,  Tachyporus  nitidulus  F.  npn  btom 
pa^HoaKTiiBHOCTb  jKyjKejiHH;  BapbiipoBajia  ot  10  go  808,  CTac^HJimrag  —  ot  10  30 
512  hmh./mhh. 

JlapaJuiejibHO  c  nojieBbiMH  npoBognjm  h  Jia5opaTopHbie  onbiTbi,  b  KOTopbix  pa3Jinu- 
Hbie  BHgbi  CBeìKeoTJioBJieHHbix  cTac^njimmg  nogcauiHBajiH  b  npocTopHbie  HOUBeHHbie 
cagKH,  rge  BMecTe  c  pa3JinmiOH  >khbothoh  h  pacTHTejibHoii  mugen  im  npegjiarajin 
unga  hjih  jihhhhkh  KanycTHOH  Myxn,  MeueHHbie  pagnoaKTHBHbiM  $oc(|)opoM.  B  cagKax 
nngaMH  KanycTHOH  Myxn  oxotiio  nnTajiHCb  CTa(f)HJiHHHgbi:  Aleochara  bipustulata  L., 
A.  bilineata  Gyll.,  Oxytelus  insecatus  Grav.;  Quedius  ochripennis  Menn.,  Leptacinus 
batychrus  Gyll.,  Stenistoderus  cephalotes  Hr.,  Atheta  sp.,  Oxypoda  sp.  JlnuniiKaMn  Ka- 
nycTHon  Myxn,  KpoMe  BbimeyKa3aHbix,  HHTajincb  ma(|)njiHHHgbi:  Tachyporus  nitidu¬ 
lus  F.,  Philonthus  concinnus  Grav.  Paederus  fuscipes  Curt.,  a  TaKìKe  >Ky}KejiHgbi:  Acu- 
palpus  suturalis  Dej.,  A.  meridianus  L.,  Bembidion  properans  Steph.,  Trechus  quadri- 
striatus  Schrnk. 

JfjiH  BbiHBJieHHH  XHEgHHKOB  Acyrthosiphon  pisi  Kalt.  TJien,  coöpaHHbix  c  JiiogepHbi, 
MeTHJIH  pagHOaKTHBHbIM  (|)OC(|)OpOM  II  B03BpaigajIH  OÖpaTHO  Ha  pacTeHHH.  npn  9TOM 
paAHoaKTHBiiocTb  OTgejibHbix  oeoöen  TJien  BapbnpoBajia  ot  5.1  30  8.8  tkic.  hmh./mhh. 
BoKpyr  njiorgagKH  JiiogepHbi  c  nogcaiKeHHbiMH  MapKiipoBaiiHbiMn  tjihmh  uepe3  5  uac. 
ycTaHaBjiHBajin  6aHKH-jiOByniKH. 
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XnmHHKaMH  ropoxoBOH  TJiii  OKa3ajiHci>  îKyîKejiHpw:  Plerostichus  cupreus  L., 
P.  ovoides  Sturm.,  Brachinus  crepitans  L.,  B.  bipustulatus  Quens.,  Ophonus  rufipes 
Deg.,  Anisodactylus  signatus  Pz.,  Amara  aenea  Deg.,  Agonum  dorsale  Pont.,  Cicindela 
germanica  L.,  a  TaKîKe  CTa(|)HJiHHHg  Philonthus  fuscipes  Curt.  PagnoaKTHBHOCTB  my- 
îKejmn;  BapbnpoBajia  ot  11  30  47  616,  CTa^HJinirag  —  ot  40  30  1221  hmh./mm. 

TaKHM  o6pa30M,  c  noMOigBio  MeTOga  MeueHBix  aTOMOB  ycTanoBJieHo  10  BiigOB  7Ky- 
•/Kejimi;  h  11  BHgOB  CTa$HJiHHHg  —  xmnjHHKOB  BeceHHen  KanycTHon  Myxn.  TopoxoBon 
men  b  npnpogHBix  ycjiOBHHX  niiTajuiCB  9  BHgOB  HiyjKejmn;  11  1  BHg  CTa^HjimiHg. 


nAPA3HTbI  H  XHIH,HHKH  BPEßHTE.TIEH  CAßA  ß  A3EPEAH,D,7KAHE 

A.  A.  A 1  i  e  V  —  A.  A.  A  ji  h  e  b 
(Hhctutijt  300J10ZUU  AH  A3CCP,  Eany,  CCCP) 

B  HJiogoBogcTBe  AsepöaiigHiana  xo3HHCTBemioe  3HaueHHe  HMeiOT  HÖJioHHan  njiogo- 
■JKopKa,  HÖJioHHan  mojib,  po3aimafl  jincTOBepTKa  11  H3  cocyigHx  BpegHTejieii  —  6yptm  n 
OOHpBHHHIIKOBBIH  EJieipii. 

HccjiegOBannn,  npoBOgiiMBie  c  1960  r.,  noKa3BiBaioT,  mo  hhcjichhoctb  h6jiohiioh 
mojih  orpaHHBHBaiOT  MHorne  napa3HTBi:  Rogas  vitripennis  Tel.,  Habrobracon  hebetor 
Say,  Apanteles  longicauda  Wesm.,  Ascogaster  quadridentata  Wesw.,  Angilia  armillata 
Grav.,  A.  chrysosticta  Gmel.,  Microdus  dimidiator  Nees,  Epiurus  terebrans  Grav., 
Itoplectis  alternans  Grav.,  Pimpla  examinator  F.,  P.  turionella  L.,  Agrypon  stenostigma 
Thoms.,  Agrypon  sp.,  Ageniaspis  fuscicollis  Dalm.,  Tetrastichus  rapo  Wlk.,  T.  evo- 
nymellae  Bché.,  Litomastix  sp. 

B  pa3HBIX  X03HHCTBaX  3(|)(|)eKTHBHOCTB  HX  HeOgHHaKOBa.  B  naCTHOCTH,  B  Tex  xo- 
3HHCTBax,  rge  XHMo6pa6oTKH  hohth  He  npoBOgHTCH,  ^apaHœmiocTB  mojih  napa3HTaMH 
3HanHTejiBH0  BBirne  (32.6—42.8%),  neM  b  xo3HHCTBax,  MHoronpaTHo  onpBicKHBaeMBix 
JiJ],T  h  gp.  (16.5—17.8%).  XnMo6pa6oTKH  ocoöeiiHo  ryÖHTejiBHBi  gjin  MejiKHX  napa3H- 
TOB  h  He  0Ka3BiBai0T  cymecTBeHHoro  bjihhhhh  na  genTejiBiiocTB  MtiorongHBix  h  Kpynno- 
pa3MepHBix  napa3HTOB.  3th  gaHHBie  ne  OTBepraiOT  OTpngaTejiBiioro  3iiaTieHHH  xHMOÔpa- 
60TOK  gjin  napa3HTOB,  a  CBiigeTejiBCTByiOT  0  tom,  hto  ogemîa  bjihhhhh  oöpaßoTOK  Ha 
6Hon,eno3Bi  HBJineTCH  BecBMa  TpygHBiM  gejioM.  HeoöxogiiMo  yuiiTBiBaTB  MnrpagHOHiiBie 
cnocoönocTH  napasHTOB  h  xapamep  hx  aKOJioro-ÖHOJiorHuecKnx  CBH3eñ. 

KpynHBie  MHorongHBie  Hae3gHHKH  cnocoÔHBi  nepejieTaTB  Ha  3HaHHTejiBiiBie  pac- 
CT.OHHHH,  H  nOBTOMy  HX  HHCJieHHOCTB  HpH  HpHMeHeHHH  IIHCeKTHgHgOB  Ha  cpaBHHTejIBHO 
aeöoJiBmoH  TeppiiTopmi  ÖBicTpo  BOCCTâHaBJiHBaeTCH  3a  cueT  MnrpagHH  napa3HTOB  H3 
gpyrax  M6CT.  MHane  oôctoht  gejio  co  cnegiiajiHsiipoBaHHBiMH  napa3HTaMH,  ne  cnocoô- 
HBiMH  K  MHrpapHHM.  yiiHUTOHieime  hx  necTHgHgaMH  yMeHBmaeT  npopeHT  3apaæen- 
HOCTH  HMH  BpegHTeJieH.  Il09T0My  npH  OpeHKe  BJIHHHHH  OHpBICKHBaHHH  HeOÔXOgHM  gH(|)- 
^epeHpnpoBaHHBiH  nogxog  k  pa3HBiM  ÔHOJiornuecKHM  thhhm  napa3HTOB. 

Ilapa3HTaMH  hÔjiohhoh  njiogoHiopKH  HBjiHiOTCH  Braco n  xanthostigma  Kok.,  Micro- 
gaster  globata  L.,  Ascogaster  rufipes  Latr.,  Pimpla  turionella  L.,  P.  spuria  Grav.  Ilopa- 
/KaeMOCTB  HMH  X03H6B  OUeHB  HH3K3H. 

HapasHTBi  po3aHHOH  jiHCTOBepTKH,  3HaxiiiTejiBHO  cgepnuiBaioHiHe  ee  pa3MHOHmHHe,  — 
Meteorus  confinius  Ruthe,  Ascogaster  guadridentatus  Wesm.,  Oncophanes  lanceolator 
Xees,  Habrobracon  brevicornis  Wesm.,  Apanteles  xanthostigma  Hai.,  Microdus  dimi¬ 
diator  Nees.,  Pimpla  examinator  F.,  Itoplectis  alternans  Grav.,  L  maculator  F.  3apa- 
îKeHHOCTB  rycemm,  h  KyKOJioK  OTgejiBHBiMH  napa3HTaMH  cocTaBJineT  1.5— 8.5%,  Torga 
KaK  oôrgan  3apaHieHHOCTB  KOMnjieKCOM  napa3HTOB  goxogHT  go  30.0—32.5%. 

H 3  napa3HTOB  Henapnoro  mejiKonpnga  bbihbjiohbi  TaxHHBi  —  Carcelia  excisa  Flln., 
Exorista  sp.,  Pimpla  examinator  F.,  a  TaKïKe  xajiBHgig  Brachymeria  intermedia  Nees. 
B  HeKOTopBix  nepBHHHBix  ÖHopeHOsax  3apa>KeHH0CTB  HMH  goxogHT  go  35.8—42.0%. 

B  noBBimeHHH  a^eKTHBHOCTH  napa3HTOB  6ojiBman  pojiB  npHiiagJie>KHT  npHManon- 
HBTM  HeKTapoHOcaM,  na  KOTOpBix  3 TH  napa3HTBi  KOHgeHTpnpyiOTCH.  IÍ3yueHHeM  napa3H- 
Ton,eH03a  H,BeTym;eH  cJiagejiHH  h  ropungBi  bbihbjibhbi  HeKOTopBie  3aKOHOMepHOCTH  Tpo- 
(^HBeCKHX  B3aiIMOOTHOmeHHH  HX. 

Ha  gBeTax  c^agejiHH  ôojiBme  KOHpeHTpnpyiOTCH  npegCTaBirrejiii  ceM.  Braconidae , 
neM  ceM.  Ichneumonidae  (cooTBeTCTBeHHo  25  h  19  BHgoß),  a  na  pBeTyigeä  ropunpe  — 
naoôopoT  (5  h  10  BHgoB).  CpegH  9THX  BHgOB  HMeioTCH  HOBBie  gJiH  (|)ayHBi  pecnyôjiHKH. 
noceigaeMOCTB  ropungBi  napa3HTaMH:  ceM.  Ichneumonidae  —  57.0%,  Braconidae  — 
20.2%,  Aphidiidae  —  17.8%,  Chalcidoidea  —  4.0%,  Proctotrupoidea  —  0.7%,  Cynipidae  — 
0.3%.  B  3aBHCHMOCTH  ot  TeMnepaTypBi  KOJiHuecTBo  noceipaioipHx  gBeTBi  nae3gHiiKOB 
MeiineTCH.  npH  TeMnepaType  HHîKe  25°  C  OTMeneHO  40—80  napa3HTOB,  BBime  25°  —  20— 
25  hit.  Ha  100  B3MaxoB  cauKOM. 

B  Ky6a-XauMaccKOH  30He  ôypBiii  h  6ohpbihihhkobbih  KJieipiï  nouTH  BgBoe  cnnuiaioT 
HJiogOHomeiiHe  hôjiohh.  npHMeHeHHe  AAT  npoTHB  hôjiohhoh  HJiogoîKopKH  npiiBogHT 
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K  yHH^TO/KeHmO  XHHJHBIX  KJiemeÖ  —  $HTOCeHH3,  CT  ßeHTeJIBHOCTH  KOTOpBIX  3aBHCHT  ÆH- 
HaMHKa  nncjieHHOCTH  öyporo  KJieipa. 

Cpepn  3aperncTpnpoBaHHBix  (|)HTOceHHn  poMHHaHTHBiMH  0Ka3ajiHCB  Typhlodromus 
aberrans  Oud.  (72.6 — 64.0%)  h  T.  soleger  Rib.  (10.8—12.8%),  bhhbi  T.  similis  Koch, 
T.  finlandicus  Oud.,  Phytoseius  plumifer  (Gan.  et  Fanz.)  h  Typhlodromus  sp.  BCTpe- 
uajiHCB  pepilo. 

TaKHM  o6pa30M,  coueTaime  XHMHuecKoro  n  SnojiornuecKoro  MeTopoB  6opb6bi  hb- 
jineTCH  ochoboh  papnonajiBHoro  pemeHHH  npoôJieMBi  3aipHTBi  capoB  ot  BpepHTejieH. 


BHOJIOrilH  TYPHLODROMUS  MALICOLUS  WAINST.  ET  ARUTUN.  — 
HGTPEEI1TEJIH  IUIOflOBblX  KREIER  B  KA3AXCTAHE 

L.  V.  Andreeva  —  AiippeeBa  JI.  B. 

(Kasaxcnuü  ceAbCK0X03HÜcreenHbiü  uHCTuryr,  Aamcl-Atcl,  CCCP) 

B  aJiMa-aTHHCKon  30He  capoBopcTBa  öojibhioh  Bpep  hjiohobbim  KyjiBTypaM  npnun- 
hhk)t  caflOBBin  nayTHHHBin  ( Schizotetranychus  pruni  Oud.),  öypBin  njio^OBBin  ( Bryobia 
redikorzevi  Reck),  pen<e  o6biuhbih  nayraiiHBin  (Tetrany chus  urticae  Koch)  n  CBoßop- 
HoæHByrpne  apso(|)HHAHBie  KJieipH. 

PI 3  38  bh^ob  BBiHBJieHHBix  aKapn<£aroB  SojiBmoe  3naueHne  hmciot  xnipHBie  KJieipn 
een.  Phytoseiidae.  B  1963—1965  rr.  hbmh  H3yuaJiacB  Snojiomn  othcjibhbix  bhhob, 
B3aHMOOTHomeHHH  MeHî^y  xHipmiKaMH,  a  TaKîKe  BjiHHHHe  Ha  hhx  XHMnuecKHX  o6pa- 
6otok. 

Kjiem;  Typhlodromus  malicolus  Wainst.  et  Arutun.  —  caMBin  oöbiuhbih  n  nrapoKU 
pacnpocTpaHemiBiH  B113  b  KyjiBTypHBix  capax  npepropHoä  3ohbi  onpecTHOCTen  AjiMa- 
Atbi  (26—90%  ot  oöipero  uricjia  $HTocenHft).  B  ecTecTBeiiHBix  njionoBBix  3apocjinx 
3T0T  bha  neMHorouHCJieH  (5—20%).  06napy>KeH  Ha  SoapBrannme,  TepHe,  höjiohhx- 
flnunax  h  KyjiBTypHBix  copiax,  Ha  nocjiepHHx  oÖBineH,  a  MecTaMn  MHorouncjieH.  Rjieipn 
3Toro  BH^a  name  BCTpeuaiOTCH  Ha  jihctbhx  höjiohb,  HMeioiHHX  HerycToe  onynieHne. 

3iiMyiOT  nojiOB03pejiBie  cbmkh  b  Tperpmiax  h  nop  Kopoü  Ha  CTBOJiax  höjiohb,  nop 
CTapBiMH  ipHTKaMH  jiohœoihiitobok.  IIpeßnoHHTaioT  nporpeBaeMyio  cojmeuHyio  CTopoHy 
CTBOJiOB.  05bihhbi  b  MecTax  CKonjieHHH  nayTHHHBix  KjierpeH  Ha  onaBHinx  jihctbhx. 
Akthbhbi  po  rjiyöoKoä  oceHH.  B  MapTe— anpejie  npn  TeMnepaType  +8 — hlO°C  moîkho 
oônapyîKHTB  aKTHBHBix  KJieipeH,  nepe^BHraioipHxcH  no  CTBOjiaM  b  noncKax  nnipn. 
Co  BTopoii  nojiOBHHBi  anpejiH  BCJiep  3a  nayTHHHBiMii  KjieipaMH  xhihhhkh  nepexopHT  na 
pacnycKaioipnecH  hohkh.  Kan  npaBHJio,  ohh  pepmaTCH  Ha  HHjKHen  noBepxHocTH 
jiHCTBeB  cpe^ii  KOjioHHH  pacTHTejiBHOHfliiBix  KJieipeH,  naipe  baojib  rjiaBHOH  hîhjikh  h 
npenMyipecTBeiiHO  bo  BHyTpeHHen  nacTH  KpoHBi.  CaMKH  OTKJiaflBiBaioT  cboh  anpa  bhojik 
rjiaBHOH  JKHJIKH,  npHKpeHJIHH  HX  K  BOJIOCKaM  JIIICTa. 

Ilo  naöJHopeiiHHM  1964—1965  rr.,  caMKH  npHCTynaior  k  OTKJiapKe  hhh  20—25  an- 
pejiH.  Kauiflaa  caMKa  cnocoöna  otjiojkhtb  ot  7  po  15  hhh;.  Repes  8—9  pHen  h3  hhh; 
OTpoæpaiOTCH  mecTHHorne  jihhhhkh,  KOTopBie  ne  uhtsiotch  h  nepe3  cyTKH-pBoe  jihhhiot 
b  npoTOHHM^).  Bce  pa3BHTHe  Kneipen  nepßoro  noKOJieniiH  3aBepmaeTCH  3a  25—27  pHen. 
3a  JieTo  KJieipn  pajra  b  1964  r.  9  reHepapiiH,  b  1965  r.  —  12. 

B3pOCJIBie  KJieipH  H  HX  HHM$BI  nHTaiOTCH  CapOBBIM  nayTHHHBIM  KJieipoM  bo  Bcex 
(^asax  pa3BHTHH,  a  TaKiKe  noepaioT  mipa,  jihhhhok,  hhm$  öyporo  njiopoßoro  h  oöbik- 
HOBeimoro  nayTHHHoro  Kneipen.  CaMKH  xinpHoro  KJieipa  crBepaiOT  b  cyTKH  8—12  oco- 
6en  capoBoro  KJierpa;  npoTOHHM^Bi  —  no  10  hhh;  hjih  jihhhhok;  peHTOHHM(J)Bi  — 
7—8  hhm$  hjih  5—7  BspocjiBix  KJieipeH.  3a  BecB  nepnop  pa3BHTHH  h  HvH3hh  o^hh  xhih- 
hbih  KJieip  MOHîeT  yiiHHTO>KHTB  b  cpeflHeM  OKOjio  400  ocoöeä  capoBoro  nayTHHHoro 
Kjieipa. 

Ha  höjiohhx,  rpe  na  jihct  HacuiiTBiBajiocB  6ojiee  100  nayTHHHBix  KJieipeH,  naKonjie- 
HHK)  T.  malicolus  npenHTCTBOBajiH  ppyrne  xhihhhkh  —  tphhcbi  h  CTeTopyc,  nHTaß- 
HiHecH  HHpaMH,  JiHHHHKaMH  h  HHM(|)aMH  öojiee  MejiKoro  XHipHoro  KJieipa. 

T.  malicolus ,  KaK  h  Bce  (|)HTOceïiHHBi,  nornöaeT  npn  npHMeneHHii  b  capax  (|)oc(|)op- 
opraHHnecKHX  npenapaTOB.  Rhcjichhoctb  ero  B03pacTaeT  MepjieHiio  b  oöni;eM  npopecce 
BoccTaiioBJieiiHH  5iion;eH03a,  ho  3HaniiTejiBH0  ÖBicTpee  no  cpaBHeHHio  c  ppyrHMH  $hto- 
ceHnpaMH.  Tan,  b  nepBBin  rop  nocjie  npeKpaipeHHH  o6pa6oTOK  hhcjichhoctb  T.  malico¬ 
lus  b  capy  Ka3H3P  ÖBuia  MeHee  10  ocoöeä  Ha  100  jihctbcb  b  cpepneM,  na  BTopoii 
rop  —  B03pocjia  pò  16  oco6eñ. 

B  KyjiBTypHBie  önopenosBi,  (JopMnpyioiHHecH  nop  bjihhhhbm  X03HHCTBeiiH0H  pen- 
TeJiBHOCTH  nejioBeKa,  T.  malicolus ,  Beponrao,  nepemeji  b  HepaJieKOM  nponuioM.  Hbjihhcb. 
npeoÖJiapaioiHHM  bh^om  b  capax,  oh  HecoMHeHHo  nrpaeT  3HanHTejiBHyio  poJiB  b  öhojio- 
rnuecKOH  öopBÖe  c  njiopoBBiMH  KJieipaMH. 
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O  TOKCHHHOCTH  nECTHUHßOB  ßJIH  XHIlJHOrO  KJIEIH¡A 
OHTOGEñyJIK)GA  ( PHYTOSEIULUS  PERSIMILIS  A.-H.) 


N.  E.  A  n  i  k  i  n  a,  G.  A.  B  e  g  1  i  a  r  o  v,  T.  N.  B  u  s  t  c  h  i  k,  V.  Ph.  Plotnikov  — 

H.  E.  A  n  n  K  h  h  a,  r.  A.  E  e  r  ji  a  p  o  b,  T.  H.  B  y  ni;  h  k,  B.  ®.  IIjiothhkob 

(Bcecow3Hbiü  HayHHo-uccjiedoearejibCKUü  uhctutijt  (ßuTonaTOjiozuu, 
HayHuo-uccjiedoeaTejibCKUÜ  uHCTuryr  oeouçnozo  xo3HÜCTea 
MCX  P  CO  CP,  Mocnea,  CCCP) 

Kan  noKa3ajin  paôoTBi,  npoBegeHHBie  b  CCGP  h  3a  pyöejKOM,  xhiuhbih  Kjiein,  <J>kto- 
cenyjiioc  BecBMa  9(|)(|)eKTHBeH  b  6opi>6e  c  nayTHHHBiM  KjiergoM  Ha  orypgax  b  sammgen- 
HOM  rpyHTe  (EerjiapoB  h  gp.,  1964,  1965,  1967,  1968;  EyigHK,  AHHKHHa,  1967;  Eoiiga- 
peHKO,  HajiKOB,  1968;  IIjiothhkob,  1968;  Herne,  Chant,  1965;  Böhm,  1965,  1966;  Force, 
1967,  h  g p.). 

OgHaKo  b  samHrgeHHOM  rpyHTe  Ha  pacTeHHnx  orypga  BcxpeaaeTca  KOMnjieKc  Bpe- 
gHTejien  h  6ojie3Hen,  npoTHB  KOToptix  HeoôxogHMo  npHMenaTB  agoxHMHKaTBi.  ih  npn- 
MeHenHH  (|)HTOceHyjiioca  b  CHCTeMe  XHMHaecKHx  MeponpnaTHH  npoTHB  gpyrnx  BpegiiTe- 
jien  h  6ojie3Hen  HeoôxogHMO  nogoôpaTB  npenapaTti,  MajiOTOKcnariBie  hjih  oÔJiagaioiuHe 
KopoTKHM  nepnogOM  ocTaTOHHoro  gencTBHa.  G  btoh  gejiBio  6bijih  npoBegeHBi  jiaôopa- 
TopHBie,  BereTapnoHHBie  h  nojieBBie  ncnBiTaHHH  20  npenapaTOB,  hhtb  h3  KOTopBix 
nponum  npoH3BOgcTBeHHyio  npoBepKy.  npenapaTBi  hchbitbib a jih  b  KOHgenTpagnax,  pe- 
KOMengyeMBix  gjia  npaKTHaecKoro  npnMeHeHHH. 

JlaÔopaTopHBie  HcnBiTaHHH  npoBogHJin  Ha  OT^ejiBHBix  pacTeHHnx  orypga,  BBipaigeH- 
HBix  b  Ba30Hax,  hjih  MerogoM  «njiaBaiorgero  njiOTima».  BereTagnomiBie  ohbitbi  cTaBii- 
JIHCB  Ha  paCTeHHHX,  BBipam;eHHBIX  HOg  HJieHOaHBIMH  yKpHTHHMH  (pa3Mep  gejiaiIKH 

O. 5  M2).  IloJieBBie  HCHBITaHHH  OCymeCTBJIHJIH  B  npOH3BOACTBeHHBIX  yCJIOBHHX  B  napHH- 
Kax  (pa3Mep  gejiaHKH  1.5— 4.5  m2).  Bo  Bcex  cjiyaaax  hobtophoctb  ohbitob  ÔBijia  Tpex- 
Kparaaa.  npoH3BogCTBeHHaa  ogeriKa  npenapaTOB  npoBOgHJiacB  b  napHHKax,  rpyHTOBBix 
H  I’HflpOHOHHBIX  Tenjingax. 

Bbicokotokchhhbimh  gjia  cjiHTOceHyjiioca  OKa3ajiHCB  THocfioc  0.05%,  Kap6o(|)oc 
0.2— 0.3%,  TpnxjiopMeTa(|)OC  —  0.3— 0.2%,  porop  0.1%,  xjiopocjioc  0.2%,  caâ(^oc  0.2%, 
$oc<|)othoh  0.2— 0.3%,  aKpenc  0.1—0.15%,  aKpmpig  0.1— 0.2%  (rnôejiB  $HToceHyjiioca 
go  100%);  cpegHeTOKCHHHBiMH  npoHBHjm  ce6a  ana6a3HH-cyjiB(|)aT  0.2%,  KejiBTaH  0.1% 
KapaTaH  0.08%,  MopecTaH  0.1%  (rnôejiB  ot  30  go  70%);  6e3BpegHBiMH  hjih  MajioTOKcna- 
HBiMH  ôbijih  TegHOH  0.2%,  ¿HroH  0.08—0.1%,  KOJiJioHgHaa  cepa  0.1%,  TMTÆ  0.5%, 
KanTaH  1%,  ngraeô  1%,  SopgocKaa  amgKocTB  1%  (rnôejiB  go  30%).  CjiegyeT  otmothtb, 
HTO  TOKCHHHOCTB  npenapaTOB  B  OTHOme^HH  (|)HTOCeHyjIIOCa  MO>K6T  6bitb  HeogHHaKQBa 
b  pasHBix  ycjiOBHHX  3anpnn;eHHoro  rpyHTa.  Tan,  aHa6a3HH-cyjiB<|)aT  h  KapaTaH,  npoaB- 
jiHK)m¡He  b  napHHKax  cpegmoio  tokchhhoctb,  oKasajiHCB  bbicokotokchhhbimh  gjia  aKa- 
pH($ara  b  ycjiOBHHX  Ternani;. 

OcTaTOHHoe  gencTBiie  npenapaTOB,  bbicokotokchhhbix  gjin  $HTOcenyjnoca  npn  npa- 
MOM  nonagaHHH,  OKa3ajiocB  pa3JiHHHBiM  n  KOJieôajiocB  ot  5—7  gHen  (Kap6o<f)oc  0.3%) 
go  10 — 15  gHen  (porop  0.1%,  th<$oc  0.05%,  can<|)oc  0.2%).  ^encTBHe  cpegHeTOKcnaiiBix 
npenapaTOB  He  npeBBiinaJio  2—3  gHen.  Hajmane  MajiOTOKcnaHBix  gjin  (^HTocenyjnoca 
npenapaTOB  h  npenapaTOB,  HMeionpix  KopoTKim  nepnog  ocTaToanoro  gencTBHa,  hosbo- 
jiaeT  HcnojiB30BaTB  aKapn<|)ara  b  CHCTeMe  3aigHTHBix  MeponpnaTHH  Ha  pacTennax 
orypga  b  sargiiigeHiioM  rpyHTe. 

B  npoH3BOgcTBeHHBix  ycjiOBHHX  ygaBajiocB  ycnemno  coaeTaTB  geaTejiBHOCTB  $hto- 
cenyjnoca  c  onpBicKHBaHiieM  pacTeimn  KapaTaHOM,  MopecTaHOM,  (JnroHOM  npoTHB  Mya- 
HHCTOH  pocBi  h  aHa6a3HH-cyjiB$aTOM  npoTHB  TJien  h  TpnncoB.  B  napHHKax  Ha  njioigagn 
1.2  t Bic.  kb.  m  nocjie  2-KpaTHoro  onpBicKHBaHHa  pacTeHHH  aHa6a3HH-cyjiB(|)aTOM  h 
2-KpaTHoro  onpBicKHBaHHa  KapaTaHOM  gonojiHHTejiBHoro  BBinycKa  aKapn^ara  He  noTpe- 
SoBajiocB  h  9(|)$eKTHBH0CTB  ero  ne  cHH3HJiacB.  B  TenjiHgax  npn  TigaTejiBHOM  yHHaTome- 
HHH  nepBHHHBix  oaaros  Tjien,  TpnncoB  h  MyaHHCTOH  pocBi  OTogBnraiOTca  cpOKii  cnjiom- 
HBix  onpBicKHBaHHH,  h  b  9TOM  cjiyaae ,  He  TpeöyeTca  3HaaiiTejiBHBix  gonojiHHTejiBHBix 
BBinycKOB  (|)HToceHyjiioca. 

Ilpn  BBicoKOH  HcxogHOH  aHCJieHHOCTH  nayTHHHoro  Kjieiga  npHMenenne  (|)HToceH- 
yjnoca  mohîho  coaeTaTB  c  onpBicKHBaHHeM  pacTeHHH  KejiBTaHOM  h  xegnoHOM,  Bbicoko- 
TOKcnaiiBie  gjia  ^iiTOceHyjiioca  npenapaTBi  c  gjiiiTejiBHBiM  ocTaToaHBiM  gencTBHeM 
gOJI/KHBI  OBITB  HCKJIIOaeHBI  H3  CHCTeMBI  3aiH,HTHBIX  MepOnpHHTHH  npH  HCHOJIB30BaHHH 
aKapin|)ara. 
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OHTOMOOAyHA  ArP0EH0I]¡EH03A  3EPHOEOEOBEIX  KyjlETYP  H  EE 
H3MEHEHHE  no  A  BJIHHHHEM  IIOJICEBAEMBIX  HEKTAPOHOCOB 


T.  A.  Antziferova  —  T.  A.  Aimn^epoBa 
(MopdoecKuü  eoe.  ynueepeurer,  CapancK,  CCCP) 

3nTOMO(|)ayHa  3epHo6o6oBMX  KyjitTyp  HacHHTbiBaeT  CBbime  200  bh^ob.  M3  hhx 
45—50%  cocTaBJimoT  BpeflnTenn,  8—10%  —  9HT0M0(|)arH,  ocTanbHbie  no  OTHomeHHio 
K  3epno6o6oBbiM  neHTpajibHbi.  OcHOBHbiMH  BpejjHTenHMH  3epHo6o6oBbix  b  cpe^Hen  110- 
jioce  eBponeiicKoii  nacTH  CCCP  hbjihiotch  KjiyöenbKOBbie  ftonroHOCHKH  ( Sitona ),  mhhh- 
pyiorppie  MyxH  ( Liriomyza  11  Phytomyza ),  Tpimcbi,  ropoxoBan  nnoßOHiopKa  ( Laspeyre - 
sia)  h  (Ha  BHKe)  nnoAOBbin  ceMee^;  ( Oxy stoma  pomonae ).  HncneHHOCTb  h  Bpe^OHOC- 
HocTb  hx  b  pa3Hbie  roßBi  pa3JiHxiHbi.  Cyni;ecTBeHHaH  pojib  b  ^imaMHEe  HHcnemiocTH 
Bpo^HTejieñ  npHHa^JiejKHT  3HT0M0(|)araM  —  napa3HTHHecKiiM  h  xhhjhbim  nepenomiaTO- 
KpblJlblM,  flByKpblJIbIM,  CeTHaTOKpblJIbIM,  ÎKeCTKOKpblJIblM  H  ^p. 

KojinnecTBo  ecTecTBeHHbix  BparoB  onpe^ejiaeTCH,  c  o^hoh  CTOpoiibi,  nx  nepBOHa- 
aajibHo  3HMyioH];HM  3anacoM,  c  flpyroii  —  HHTeHCHBHOCTbio  Miirpapnìi  co  CTopoHbi. 
OftHHM  H3  BaJKHbIX  $aKTOpOB,  nOBbimaiOH^HX  9(|)(|)eKTHBH0CTb  3HTOMO(|)arOB,  OCOÖeHHO 

napa3HTOB,  hbjihctch  yrneBo^Hoe  niiTairae  (M.  H.  MaTBeeBa,  1960;  H.  A.  TejieHra,  1960; 
JJ.  C.  CbiTeHKO,  1960;  B.  A.  IE,eneTHJibHHKOBa  n  E.  M.  HyMaKOBa,  1959,  1960,  1966; 
3.  fl.  Osojic,  1965,  h  ftp.). 

no  HarniiM  jiaöopaxopHbiM  HaßniofteHHHM,  ftononHHTenbHoe  yrneBOftHoe  HHTaHne 
yBejiHHiiBaeT  npoftonncHTenbiiocTb  îkii3HH  HMaro  Habrocytus  Ha  115  ftiieii,  Pteromalus  — 
11a  57,  Apanteles  —  i-ia  45,  Dicladocerus —  na  33,  Aphidius  —  na  12  ftHeii. 

/Jnn  npHBjieaeHHH  aiiTOMOcfiaroB  Ha  hojih  cejibCKoxo3HHCTBenHbix  KyjibTyp,  b  caftbi, 
Ha  oropoftbi  npHMeHHioTCH  npiiMaHOHHbie  noceBbi  HeKTapoHocnbix  pacTeiran  h  hx  cMe- 
ceii.  Hanôojiee  nepcneKTiiBHbiMH,  na  Ham  B3rnHft,  hbjihiotch  noceBbi  HeKTapHO-KopMO- 
Bbix  h  HeKTapno-npoßOBOJibCTBeHHbix  CMeceñ,  Hameftnrae  ftOBonbHo  mnpoKoe  npnMeue- 
ime  B  npaKTIIKe  K0JIX030B  H  C0BX030B  ynpaHHbl,  PH3aiICKOH,  PopbKOBCKOH,  yjIbHHOB- 
CKOH  OÖJI.,  MopftOBHIl,  EamKHpHH  H  ftp. 

BKjiioHemie  b  arpo6non;eH03  3epHo6o6oBbix  Heöojibmnx  KonmiecTB  (1.5 — 2.0  Kr  Ha 
1  ra  k  ropoxy,  3.0— 4.0  kt  Ha  1  ra  k  BHKe)  CHJibHbix  HeKTapoHOcoB  —  (|)an;ejiHH  hjih 
ropHHpbi  6ejion  —  saMeTHO  H3MeHaeT  BHftOBoii  h  KoniiHecTBeHHbiH  cocTaB  9HT0M0<|)ayHbi. 
Ha  10—12%  yBejiHHHBaeTCH  KonmiecTBo  9HTOMO($aroB,  H3MeHHeTCH  cooTHomenne  Memfty 
9HTOMO(|)araMH  H  BpeflHTeJIHMII  HO  CpaBHeHHK)  C  KOHTpOJieM. 

OcoÔeiIHO  BeJIHKa  pojib  HeKTapOHOCOB  B  nOBblHieilHH  9(|)c|>eKTHBHOCTH  OTHOCHTejIbHO 
cneipiajiiisHpoBaHiibix  BiiftOB,  TaK  kbk  napnfty  c  pocTOM  nnoftOBHTOCTH  napa3HTOB  6na- 
ro/iapn  B03pacTaiom;eH  ftnirrenKHOCTH  îkh3hh  co3ftaioTCH  ycjioBHH,  no3BOjiHiom;He  napa- 
3HTaM  ftO>KftaTBCH  IieoÔXOftHMOH  ftHH  3apaJKeiIHH  $a3bl  pa3BHTHH  X03HHHa.  npn  OTCyT- 
CTBHH  IieKTapOHOCOB  H3-3a  HeftOCTaTOHIIOH  CHHXpOIIHOCTH  piIKJIOB  pa3BHTIIH  BpeftHTeneH 
h  9iiTOMO(|iaroB  9$$eKTHBH0CTb  nocneftiinx  pe3Ko  cimmaeTCH. 

HncTbie  noceBbi  ropnHftbi  npirejienaiOT  csbime  76  bh/job  9HTOMO(|)aroB,  Ha  $ari;ejiHH 
hx  3aperHCTpnpoBano  okojio  60  BHftOB. 

Hanoojibmee  3HaneHHe  b  önonormiecKOH  3aiiiHTe  3epno6o6oBbix  imeiOT  okojio 
30  BHftOB  9HTOMo$aroB:  1.  HapaaiiTbi  ropoxoBon  h  öoöoboh  TJien  —  Aphidius  sp.,  Mo¬ 
noclonus  sp.,  Praon  sp.  2.  napa3HTbi  Miranpyioiftiix  Myx  —  9  BHftOB,  h3  KOTopbix  Han- 
6onee  9(|)(|)eKTHBHbi  Dicladocerus  sp.,  Opius  sp.,  Chorebus  sp.  3.  napa3HTbi  njioftOBoro 
ccMee^a  —  Habrocytus  sp.  4.  napa3HTbi  ropoxoBon  njiOftomopKH  —  Geniocerus  sp.  h  ßp. 
5.  Xiih^hhkh  —  Coccinella  septempunctata  L.,  Bembidion  velox  L.,  Sphaerophoria 
scripta  L.,  p.  Syrphus ,  Chrysopai  perla,  Chr.  aspersa  h  3p. 

Hanöojibmee  kojihhcctbo  nojie3Hbix  HaceKOMbix  Ha  hojihx  HaöJiio/iaeTCH  b  nepHOß 
PBeTCHHH  HeKTapOHOCOB  II  OCHOBHbIX  KyjibTyp.  06  9T0M  CBH^eTeJIbCTByeT  pa3JIHHHaH 
¿piriaMHKa  hx  hiicjichhocth  Ha  onbiraoM  (c  noßceBOM  HeKTapoHoca)  h  kohtpojibhom 
yiacTKax  n  pa3Han  CTeneHb  rnGejin  Bpe^iiTejiefi  ot  9iiTOMO(|)aroB.  TaK,  npopeiiT  TJien, 
noriiömnx  ot  napa3HTOB  Ha  onbiTHOM  none,  0Ka3ajicn  b  ^Ba  pa3a  Bbime,  neM  Ha  koh- 
TpojibHOM.  HucjieimocTb  mnpoKo  pacnpocTpaHeHiioro  napa3HTa  Minmpyioiipix  Myx  — 
Dicladocerus  sp.  B03pocna  ot  eflmniHHbix  9K3eMnjiHpoB  b  iianane  BereTapim  485  oco- 
6cii  b  npoöe  (100  B3MaxoB  canKOM)  b  pa3rap  pBCTeimn  na  ohbithom  none  h  flo  300  oco- 
6en  —  Ha  KOHTponbHOM.  3apa>KeHHOCTb  MHHnpyioipHX  Myx  napa3HTaMH  Ha  ohbithbix 
nonnx  Aocimrana  b  OT^enbHbie  ro,n;bi  86%,  na  KOHTponbHbix  —  45—50%.  Ha  ohbithom 
none  HHcneHHOCTb  nno^OBoro  ceMee^a  Oxystoma  pomonae  CHH3nnacb  B^Boe.  B  OT^enb- 
Hbie  ro^bi  HaömoßaeTCH  TaKîKe  öonbman  Hacbim;eHHOCTb  ohbithbix  noneñ  XHipHHKaMn. 

TaKHM  o6pa30M,  noBbimenne  9(|)(|)eKTHBH0CTH  9HTOMO(|)aroB  nyTeM  no^ceBa  HeKTa- 
ponocoB  npHBOflHT  k  CHiiHîeiiHio  Bpe^OHOCHocTH  Bcex  ocHOBHbix  Bpe^HTeneH  3epHo6o- 
èoBbix  KynbTyp. 
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K  EHOJIOrHH  H  3KOJIOrHH  MHHHPYIOIUiHX  MYX  POftOB  LIRIOMYZA 

H  PHYTOMYZA  H  HX  I1APA3HTOB 


T.  A.  Antziferova,  A.  T.  Makarov  —  T.  A.  AHgH(|)epoBa, 

A.  T.  MaKapoB 

(Mopdoecnuü  zoc.  ynueepcurer,  Capancn,  CCCP) 

Cepbe3HBni  Bpeg  3epno6o6oBBiM  KyjibTypaM  hphhhhhiot  jracTOBBie  MHHëpti  Lirio- 
myza  congesta  Beck,  h  Phytomyza  atricornis  Mg.,  ceM.  Agromyzidae  {Diptera).  Li - 
riomyza  congesta  Beck.  —  Hanöojiee  pacnpocTpaiieHHBiH  MHorongHBiä  BHg  —  mojkgt  ns- 
TaTLCH  na  copHHKax,  ho  npegnowraer  6o6oBBie,  ocoöemio  ropox  h  BHKy.  Ph.  atricor¬ 
nis  Mg.  BCTpenaeTCH  penie.  ¿HMyiOT  06a  BHga  b  (|)a3e  jihhiihkh  nocjiegHero  BospacTa 
BHyTpn  JioHîHOKOKOHa  b  noHBe  Ha  rjiyßrme  3 — 4  cm.  MecTaMH  pe3epBagHH  BpegHTejien 
hbjihiotch  ynacTKH  CTaptix  KJieBepuip  h  gpyrnx  MHorojieTHHX  6o6oblix. 

Myxn  BBijieTaiOT  b  KOHge  Man  h  KorigeHTpupyioTCH  Ha  gHKopacTyignx  HeKTapoHO- 
cax,  Tan  KaK  MOJiogBie  caMKH  HyjKgaiOTCH  b  gonojiHHTejiBHOM  nHTaHHH.  G  Hanajia  Bere- 
TagHH  6oÖobbix  nepejieTaiOT  Ha  KyjiBTypHBie  nojin.  nuipen  cjiyimiT  HeKTap  gBeTOB, 
BBigejieHHH  Tjien,  cok  MOJiogBix  JiHCTBeB,  KOTopBiü  OHH  BBicacBiBaioT  H3  paHKH  nocjie 
ynojia  HiigeKjiagoM  hjih  nepe3  pa3pe3,  cgejiaHHBin  xoöotkom  b  anngepMHce.  MecTO  coca- 
HHH  3axeM  6ypeeT,  nogCBixaeT,  npnoSpeTaer  BHg  Tonennoro  öyporo  nHTHa  hjih  Kap- 
MaiHKa  c  OTBepcTHeM  b  BepxHeM  hjih  hhjkhgm  anngepMiice.  B  Ka>KgBiii  TaKon  KapMameK 
caMKa  oTKJiaflBiBaeT  ogHo  nngo,  naipe  nog  hhîkhhh  anngepMHC.  Pa3Mep  nng  0.2— 0.4  mm. 

CpegiiHH  njiogoBHTOCTB  caMKH  100—110  Hiig.  Pa3BHTHe  HHg  npogojiHiaeTCH  3 — 
3.5  cyTOK.  OTKJiagKa  HHg  nponcxogHT  bo  BTopoö:  nojioBHHe  gHH,  a  orpoHigemie  jihhhiiok 
b  yTpeHHiie  nacBi.  CaMKa  OTKJiagBiBaeT  Ha  ognii  jihct  ot  ogHoro  gotrpex  hhh;  (b  jiaöo- 
paTopHH  —  go  25),  ho  pa3BHBaeTCH  naipe  Beerò  ogna,  peJKe  gBe  jihhiihkh.  OcTajiBHBie 
(25—30%  ot  oöipero  KOJinnecTBa  OTjio>KemiBix  HHg)  nornöaiOT  b  $a3e  atipa  hjih  jih- 
nHHKH  I  B03pacTa.  IlepHog  HÜpeKJiagKH  pacTHHyT  go  2—2.5  HegejiB.  Unga  OTKJiagBi- 
BaioTCH  npeHMyrpecTBeHHo  b  jihctbh  cpegHero  apyca,  a  k  Hanajiy  co3peBaHiiH  KyjiB- 
xypBi  —  b  BGpxnne  jihctbh.  MHKpoKJiHMaT  cpegHero  apyca  (TeMnepaTypa  18—20°  G, 
OTHocHTejiBiiaa  BjiaamocTB  60 — 70%)  HBJiaeTca  Hanöojiee  ÖJiaronpiiHTHBiM  gjia  HopMajiB- 
HOTO  pa3BIITHH  HHp  H  JIHnHHOK  (3  B03paCTa) .  Ha  JIHCTBH,  HOBpeJKgeHHBie  gpyniMH  Bpe- 
gHTeJIHMH,  MyXH  Hlip  He  OTKJiagBIBaiOT. 

ÜHTaHCB  napeHXHMOH  jiHCTa,  JiHHHHKa  npogejiBiBaeT  JiimeHHBie  xogBi,  He  3aTparn- 
Ban  npn  3tom  hh  anngepMHC,  hh  KpynHBie  îkhjikh.  Ecjih  Ha  ognoM  JincTe  pa3BHBaiOTCH 
2—3  jiHHHHKH,  hx  MHHBi  HHKorga  He  nepeceKaioTCH.  Mhhbi  ÖBiBaiOT  pa3jiiinH0H,  naipe 
V-o6pa3HOH  (JopMBI. 

JÏHHHHKH  (J)HTOMH3BI  ÖOJiee  KpyHHBie,  HX  MHHBI  HMeiOT  BHg  3—4  Jiyneil,  OTXOgHipiIX 
ot  peHTpa  y  ocHOBaiiim  JiHCTa.  Pa3BHTHe  jihhhhok  npogojDKaeTCH  4 — 5  gHeii.  JJjih  oKyK- 
JIHBaHIIH  OHH  BBIXOgHT  Ha  HOBepXHOCTB  JiHCTa,  HagaiOT  lia  3eMJIIO  H  yrjiyÖJIHIOTCH 
b  nonßy.  3gecB  cpa3y  7Ke  OKyKJiHBaiOTCH  b  MajieHBKOM  (1.7— 1.8  mm)  6oneiiKooopa3HOM 
nynapiiH  CBeTJio-HîejiToro  hjih  KopnnHeBoro  pßeTa.  Bbixog  H3  mhhbi  h  oKyKJiHBaHHe  npo- 
HCXogHT  npeHMyipecTBeHHO  b  yTpeHHHe  nacBi  npn  noBBinieHHOii  BjiaamocTH  B03gyxa. 
Pa3BHTiie  b  $a3e  KyKOJiKH  npogojDKaeTca  b  cpegHeM  10 — 11  gHen.  BecB  phkji  paaBiiTiia 
ogHoro  HOKOJieHHH  3aHHMaeT  17—19  gHeñ.  3a  jieTO  na  3epno6o6oBBix  pa3BiiBaioTCH  gßa 
nojiHBix  noKOjieHHH.  IlMaro  BToporo  noKOJieHHH  gjin  HHgeKJiagKH  nepejieTaiOT  Ha  gHKne 
öoöoBBie.  B  Koupe  hiojih— Hanajie  aBrycTa  hx  jiiihhhkh  HannnaiOT  yxogiiTB  b  MecTa 

3HMOBKH. 

noBpeîKgeHHocTB  pacTeHHH  MyxaMH  b  pa3HBie  rogBi  cocTaBjineT  ot  50  go  90%. 

EcTecTBeHHBiMH  BparaMH  MHHnpyioipHX  Myx  hbjihiotch  napa3HTiinecKHe  nepenoH- 
naTOKpBiJiBie  n  xnipHBie  MyniKH  —  TOJiKyHnHKH.  H3  nopaiKGHHBix  jihhhhok  h  KyKOjioK 
h  a  MH  BBiBegeHO  9  BHgOB  napa3HTOB,  mnpoKo  pacnpocTpaHeHiiBix  Ha  noceßax  sepHoöo- 
ooBBix  KyjiBiyp.  npeoÖJiagaioipHM  napa3HTOM  HBJiaeTca  Dicladocerus  sp.  ( Eulophidae , 
Chalcidoidea) ,  napa3HTHpyioigHH  Ha  JinmiHKax  nocjiegHero  B03pacTa.  napa3HTBi  KyKO- 
jioK  —  Opius  sp.  H  Chorebus  sp.  (ceM.  Braconidae ).  PeHîe  BCTpenaiOTCH  napa3HTBi 
Ilalticoptera  sp.,  Cirrospilus  sp.,  Derostenus  sp.,  Closterocerus  sp.,  Chrysocharis  sp., 
Hemiptarsenus  sp.  3apaHieiniocTB  Myx  napa3HTaMH  b  pa3JinnHBix  3KOjiorHnecKiix  ycjio- 
BiiHX  pa3JiiinHa  h  KOJieÖJieTca  H3  roga  b  rog. 

Bce  nepeniicJieHHBie  napa3iiTBi  Hy^KgaiOTca  b  gonojmirrejiBHOM  yrjieBOgHOM  niiTaHHH 
n  npHBjieKaioTCH  pßeTyipiiMH  iieKTaponocaMH;  nogceB  k  3epHo6o6oBBiM  HeöojiBinnx  ko- 
jinnecTB  (^apejiira  hjih  ropnnpBi  npHBOgHT  k  yBejinneHHio  hhcjichhocth  napa3HTOB. 
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OnbIT  BHOJIOrHHECKOñ  BOPbBbI  G  nAYTHHHblM  KJIEHJOM 

B  3AKPBITOM  PPYHTE 


A.  M.  Bechmetjeva,  Z.  M.  Jevseeva  —  A.  M.  BexMeTteBa,  3.  M.  E  b  c  g  g  b  a 

(Cped?iea3uarcKUÜ  HaijHHO-uccjiedoeaTeJibCKUÜ  uhctutijt 
cßuTonaTOAoeuu,  Tauinenr,  CCCP) 

IlayTHHHLin  kjigih;  ( Tetranychus  telarius  L.)  b  ycjiOBHHX  y30GKHCTaHa  hbjihgtch 

nOCTOHHHLIM  H  BGCBMa  CepB63HBIM  BpG^IÏTGJIGM  OiyppOB  H  MHOrilX  ^GKOpaTIIBHblX  paCTG- 
Hnii  b  3aKpLiTOM  rpyHTG.  B  1965  r.  mm  npOBGJin  paôoTy  no  imynGHHio  ÔHOJiornn  h  3K0- 
Jiormi  HHTpoAypnpoBaïmoro  xnnpioro  KJiGipa  —  (JniTOCGnyjnoca  ( Phytoseiulus  persimilis 
A.-H.)  H  OnpGflGJIGHHIO  B03M0/KH0CTH  HCn0JIL30BanHH  GrO  flJIH  6opb6bi  C  HayTHHHBIM 
KjiGipoM  b  TGnjinpax  b  ycjioBiinx  CpGAHGii  A3HH.  Hcxo^hmîi  MaTOBHBiH  MaTGpnaji  nOJiy- 
nen  naMH  H3  BHHHO  (ot  T.  A.  EorjinpoBa). 

JIiiTGpaTypHBiG  HCTOBHKKH  (Chant,  1961,  1963;  Dossg,  1962;  Smith  F.  F.  ot  al.,  1963; 
BcrjinpoB,  1964)  roBopnT  o  bbicokoh  b^^gkthbhoctm  (JniTOCGHyjiioca  Kan  anapn^ara 
npn  HcnojiL30BâHHH  ero  b  3aKpMTOM  rpyHTG  b  30Hax  c  yMGpGHHMM  KJiHMaTOM.  Hamif 
HCCJIG^OBaHHfl  ÖMJTH  HanpaBJIGHLI  B  HGpByiO  OHGpGflB  Ha  H3yH6HH6  nJIOflOBHTOCTH  $HTO- 

cenyjiioca,  BtimiBaGMocTii  noTOMCTBa,  a  tbkîkg  ohpgægjichhg  TGMna  HapacTaHnn  nuc- 
jiGiinocTn  3Toro  xnnpiHKa. 

IljIOßOBIITOCTB  (¿HTOCGHyJIIOCa  B  HCIIBITy 6MBIX  yCJIOBHHX  (cpG^HGCyTOBHaH  TGMHGpa- 

Typa  22— 25. 7°  G)  OBuia  noHTii  OTpmaKOBon  n  cocTaBHJia  b  cpg^hgm  15—17.7  hhb;  Ha 
Kani^yio  caMKy.  CaMKn  hg  npcKpaipajiii  OTKJia^KH  hhh;  ftanœ  b  caMbin  Hiapinm  HGpnoft 
jiGTa,  Kor^a  TGMncpaTypa  b  t6hjihu;o  no^nnMajiacL  30  40°  n  bbihig.  7Kh3hgchoco6hoctb 
HHD;  ÔBIJia  ÆOBOJIBHO  BBICOKOH  H  BBDKHBaGMOCTB  nOTOMCTBa  B  OTßGJIBHBIX  OHBITaX  KOJie- 

ôaJiacB  b  npGßGJiax  70—88%. 

Pa3BHTHG  o^noro  noKOJiGHnn  npn  cpG^HGcyTonnon  TCMnopaTypo  22—23°  C  æjihjiocb 
8—10  ahgh,  npn  TGMnopaTypG  25—26°  G  BCGro  6—7  æhgh.  Tgmh  pa3MHO>KCHHH,  KOTopBin 
B  3HanHTGJIBHOH  CTGnGHH  OnpCßGJIHGT  SC^ÌGKTMBHOCTB  JIK)6orO  XHipHHKa  HGCMOTpH  Ha 
CpaBIIHTGJIBHO  HH3KyiO  nJIOflOBHTOCTB  $HTOCGHyjIK)Ca,  0Ka3aJICH  ^OBOJIBHO  bbicokhm 
bcjigactbhg  ÖBicTporo  pa3BHTHH  3T0F0  aKapn(|)ara.  Ilpn  Hajmnnn  oôhjibhoto  nnTaHHH  — 

paCTHTGJIBHOHAHBIX  KJIGipGH  —  HHCJI6HH0CTB  nO^BHJKHBIX  OCOÔCH  $HTOCBHyJIIOCa  3a  KB/K- 
ABiG  10  æhgh  B03pacTajia  b  cpG^HGM  b  6—8  pa.3. 

9(|)(j)eKTHBHOCTB  (|)HTOCGHyjIK)Ca  B  3HanHTGJIBH0H  MGpG  3aBHCGJia  OT  HHCJIOHHOCTH  Hay- 
THHiioro  KJioipa  na  pacTGHimx  b  momght  BBinycna  $HTOccnyjnoca.  Tan,  b  HaraGM  3K- 
cnGpnMGHTG  npn  hcxo^hom  kojihhgctbg  $HTOC6Hyjnoca  16  ocoôgiï  h  1687  nayTiiHHBix 
KJIGipGH  (COOTHOmGHHG  1  .'  100)  HHCJIGHHOCTB  nOCJIGftHHX  B  T6H6HH6  OnBITa  nOHTH  HO 
B03pocjia,  a  K  KOHpy  ÆBaÆpaTHflHGBHoro  nopno^a  nayTHHHBin  kjigih;  6biji  ymniTOHiCH 
nOJIHOCTBK).  B  TO  ÏKQ  BpGMH  npn  HCXO^HOM  KOJIHH6CTB6  $HT0C6HyJII0Ca  8  OCOÔOH  H  819 
nayTHHHBix  kjigipgh  (coothoihghhg  1 :  100)  kojihhgctbo  bpg^htgjih  b  hgpbbig  10  æhgm 
B03pocjio  noHTii  b  5  pa3  h  ôbijio  nojiaBjiGHO  jihhib  k  Konpy  TpHjmaTHftHCBHoro  ncpnofla. 

BoJIGG  ÖBICTpBIH  3(|)^)GKT,  KOTOpBIH  IiaÖJIIOßaJICH  npH  60JI6G  BBICOKOH  HCXOßHOH  HHC- 
JIGHHOCTH,  MOHÎHO  OÔ'BHCHHTB  TGM,  HTO,  BO-nGpBBIX,  XHipHHKy  HGT  HGOÔXOflHMOCTH  ^OJITO 
OTBICKHBaTB  ÎKOpTBy,  BO-BTOpBIX,  npiî  HaJIHHHH  ÔOJIBHIOrO  KOJIHHGCTBa  KJIGin;GH-$nTO^)a- 
rOB  HX  60JIBHI6  II  CTbG^aGTCH  XHIU¡HlIKaMH.  I1oCJIGII;HGG  H0JI0/K6HH6  ftJIH  ^IITOCGHyJIIOCa 

yÔGAHTGJiBHo  ^0Ka3aH0  HccjiGAOBaniiHMH  CMirra  c  coaBT.  (Smit  ot  al.,  1963).  O/mano  hc- 

XO^HOG  KOJIIIHGCTBO  KJIGipGH-^HTOí^arOB  HG  ^OJIÎKHO  npGBBimaTB  ypOBHH,  BBIHIG  KOTOpOTO 
(|)HTOCGHyJIIOC  HG  B  COCTOflHIIH  CHpaBHTBCH  C  HiGpTBOH  B  HGpBOG  BpGMH,  HOKH  CaM  HG 
pa3MHO>KHTCH  B  KOJIHHGCTBG,  ^OCTaTOHHOM  ßJIH  ÔBICTpOTO  HO^aBJIGHHH  KJIGHI|GH-X03HGB. 


,n,HHaMHKa  HHCJI6HHOCTH  nayTIIHHOTO  KJieHia  H  ^HTOCGHyjIIOCa 
Ha  MOffGJIBHBIX  paCTGHIIHX  OTyppOB  B  TGHJIHpO  KOJIX03a  «K3BIJI-y36GKIICTaH» 


^ÏHCJIO  HHeft  c  MOMeHTa 
Bbinycna  $HTOceüyjnoca 

Hhcjio  ocoGc 

nayTHHHoro 

KJiema 

B  CpeHHeM  Hc 

nOHBH>KHbIX 

ocoGeft 

$HTOceHyjiioca 

i  1  pacTeiiHH 

HHH 

(^HTOcefiyjiioca 

Team 

pa3MHO>KeHHH 

(J)HTO- 

ceiiyjnoca,  % 

CooTHomenne 
MejKjiy 
KOjinaecTBOM 
$HTOcettyjuoca 
h  nayTHHHoro 
KJiema 

B  MOMGHT  BBinyCKa  . 

16700 

25 

0 

100 

1  :  668 

10 . 

30455 

144 

51 

580 

1  :  211 

20 . 

57286 

951 

688 

660 

1  :  60 

30 . 

19980 

1293 

28 

136 

1  :  15 

40 . 

176 

689 

19 

53 

3  :  1 
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npeßCTaBJieHHLie  b  Ta5jiHH,e,  CBH^eTGjiLCTByioT  o  tom,  hto  (^iiToceñyaioc 
cnocoôeii  no^aanTb  pa3MHO>Kenne  nayTiiimoro  KJiema  hojii-ioctbio  Aanœ  npn  bmcokoh 
hhcjighhocth  nocjieAHero.  3to  cBHAeTejibCTByeT  o  riecoMiieirno  bbicokoh  o^cjjeKTiiBiiocTn 
anapn^ara  h  hosbojihct  cHirraTb  ero  nepcneimiBiibiM  a<hh  npHMeHeiniH  b  ycjiOBHnx  Ten- 
jinn;  Hamen  30Hbi. 


KJIEIip  CEM.  PHYTOSEIIDAE  KAK  ArEHTBI  EMOJIOrMBECKOÍ'I  EOPBEBI 

G.  A.  Begliarov  —  T.  A.  EerjinpoB 

( Bcecoio3Hhiü  uaijHHO-uccjiedoeaTejibCKUÜ  uhctutijt  (puronarojiozuu ,  Mockqcl,  CCCP) 

Xmrçiibie  KJienpi  $iiTOceHHAbi  KaK  noTeHn,najibHO  3(|)(|)eKTHBiibie  areriTbi  ÖHOJiornae- 
CKOH  öopbobi  npiiB.ieKJiH  K  ceöe  BHHMaHne  cneipiajiHCTOB  jihhib  b  nocjieAHHe  Aßa  ^ecn- 
THJieTHH.  ÜHTepec  K  H3yHeHHK>  3Toä  oömnpnoH  rpynnbi  nojie3iibix  HJieiiHCTonorHx  bo3- 
hhk  b  pe3y.nbTaTe  Toro,  hto  b  Kornje  copoKOBbix— Hanajie  nnTHAecHTbix  toaob  reny- 
m,ero  cTOjieTHH  bo  mhothx  cTpaHax  MHpa  OTMenajiocb  ycujiemioe  pasMHoæeHHe  BpeA- 
Hbix  Kjiemeä  npn  npHMeHemra  flAT  h  Apyrnx  coBpeMeHHbix  necTiiipiAOB  na  pa3JiHHHbix 
KyjibTypax.  Ilo  a&hhbim  P^fla  aBTopoB,  pa3MH0HîeHne  BpeAHBix  KJiemen  hbhjiocb  cjieA- 
CTBiieM  MaccoBoro  yHHHTOJKeHHH  $HTOceHHA  HAaMn. 

B  HacTOHmee  BpeMH  H3BecTHO  CBbirne  500  bhaob  $HTOceriHA  MnpoBon  $ayHbi,  öojib- 
niHHCTBO  H3  KOTopbix  oÖHTaiOT  Ha  3ejieHbix,  npeHMym,ecTBeHHO  ApeßecHbix  h  KycTapHH- 
KOBblX  paCTGHHflX.  OCHOBHbIMH  JKepTBaMH  çf)HTOCeÎÎHA  HBJIHIOTCH  nayTHHHbie,  3pH0(|)HHA- 
Hbie,  Tap30HeMHAHbie  n  APyrne  MGJiKne  KJieiijH,  epe  ah  KOTopbix  hmggtch  pha  onacHen- 
nrax  cejibCK0X03HHCTBGHHbix  BpeAHTejiGH.  Ilo  xapaKTepy  nnmeBbix  CBH3eä  $HTOceHHAbi 
b  OCHOBHOM  —  ojinro^arn.  OjrarocjiarHH  y  pasHbix  bhaob  BbipaBKena  b  pasHOH  CTeneHH. 
HeKOTopbie  bhabi  cneu;HajiH3HpoBaHbi  b  miTaHHH  onpeAejieHHbiMH  BHAaMH  HtepTB. 

B  ecTecTBeHHbix  ycjiOBHnx  ÓJiaroAapn  blicokoh  hhcjighhocth  (ao  iiecKOJibKHX  a®- 
chtkob  ocoöeä  Ha  oahom  JincTe),  kopotkhm  cpoKaM  pa3BHTHH  (b  onTHMajibHbix  ycJio- 
BHHX  ahh  pa3BHTHH  OAHoro  noKOJieHHH  TpeöyeTCH  6—9  Anen),  AOCTaTOHHO  bbicokoh 
npoHîopjiHBOCTH  h  HjiOAOBHTOCTH,  6ojiee  A^HxejibHOH,  neM  y  HtepTB,  aKTHBHocTH  b  Tene- 
HHe  ce30Ha,  a  rjiaßHoe,  ÖJiaroAapa  cnocoönocTH  npoHBjiHTb  cboio  AenTejibHOCTb  npn  hh3- 
KOH  HHCJieHHOCTH  X03HHHa  ($HTOCeHHAbI  OÖblHIIO  yAepHvHBaiOT  BpeAHbix  KJiein;eH  Ha  xo- 
3HHCTBeHHO  HeOEiyTHMOM  HH3KOM  ypOBHe. 

BecbMa  aghhoh  ÖHOJiorHqecKOH  ocoöemiocTbio  Mriornx  bhaob  $HToceHHA  hbjihgtch 
CHOCOÖHOCTb  BbIJKHBaTb  AHHTeJIBHOe  BpeMH  B  OTCyTCTBHe  HtepTBbl,  AOBOJIbCTByHCb  hh- 
meä  pacTHTejibHoro  npoHcxoHtAOHHH  (nbijibn;a  abgtkob,  cokh  pacTemm,  rpnÖHOii  cy6- 
CTpaT  h  T.  A.)*  BjiaroAapn  stoh  ocoöeHHOCTii  AOHTejibiiocTL  $HToeeHHA  nepeAKO  npno6- 
peTaeT  npo<f>HjiaKTHHecKHn  xapaKTep,  Tan  KaK  ho3bojihgt  noAaßjiHTb  pa3MHOJKeHtie  BpeA¬ 
Hbix  KJiemeii  b  caMOM  Hanajie  hx  hohbjighhh.  JlHTepaTypHbie  AaHHbie,  Tan  îKe  KaK  h 
jiHHHbie  HaôJiioAeHHH  aBTopa,  hphboaht  k  BbiBOAy,  hto  b  ecTecTBeHHbix,  He  Hapymeimbix 
AeHTejibiiocTbK)  nejioBeKa  6Hon¡eH03ax,  bo3mohíhocth  MaccoBoro  pa3MHOHîeHHH  nayTHH- 
Hbix,  a  b  HeKOTopbix  cjiynanx  h  APyrnx  pacTHTejibHOHAHbix  KJiemeñ,  CBeAGHbi  ao  mhhh- 
MyMa,  xaK  KaK  Ha  hh3Khx  hjiothocthx  nonyjiHH,HH  BpeAHTejieH  CAepaaiBaioT  (¿HTocen- 
HAbl,  a  B  CJiyaaHX  BOSHHKHOßeHlIH  BBICOKOH  HHCJieHHOCTH  npOHBJlHeTCH  3(|)(|)eKTHBHOCTb 
HaceKOMHX-aKapn^aroB. 

B  COOXBeTCTBHH  C  3THM  BbIBOAOM  npil  pa3pa60TKe  MGTOAOB  npaKTHHeCKOrO  HCHOJIb- 
30BaiIHH  $HTOCeHHA  AJ1H  6opb6bI  C  BpeAHBIMH  KJiemaMH  OCHOBHOH  SaAaneH  HBJIHGTCH 
H3BicKaHHe  npneMOB  MaKCHMajibiioro  coxpaHeHHH  sthx  xhiii;hhkob  ot  ryÖHTejibHoro  Aen- 
CTBHH  XHMHHecKHX  cpeACTB  3aiH;HTbi  pacTeHHH.  OcoSghho  aKTyajiBHo  pemerme  stoh  3a- 
AaHH  AJiH  thkhx  chjibho  HOBpeîKAaeMbix  Kyjibxyp,  KaK  njioAOBBTe,  BHHorpaA  h  pHTpyco- 
Bbie.  MccJieAOBaHHH,  npoBeAeHHbie  b  Cobgtckom  Coi03e  h  APyrnx  CTpaHax,  iiOKa3biBaiOT, 
HTO  COXpaHGHIie  (|)HTOCeHHA  MOJKeT  6bITb  AOCTHTHyTO  nyTeM  HCn0JIB30BaHHH  CejieKTHBHO 
AeñcTByiomHX  npenapaTOB  H3MeHeimeM  cpoKOB,  KpaxHOCTen  h  (|)opM  npHMeHeiiHH  haob, 
npHMeHeHHGM  neCTHAHAOB  C  KpaTKOBpeMeHHBIM  OCTaTOHHBIM  AOHCTBHeM,  npHMeiieHHeM 
HecnjiomHbix  o6pa6oTOK  h  T.  A-  B  HeKOTopbix  cjiynanx  3$(J)eKTHBHbiM  npneMOM  hbjihgtch 
HCKyccTBeHHoe  paccejieHne  ^HTOcemiA  c  oahhx  ynacTKOB  Ha  Apyrne  (Huffaker,  Ken- 
nett,  1953,  1956). 

Ocoôbih  HHTepec  npeACTaBjineT  Hcnojib30BaHHe  ^jhtocghha  b  ycjiOBHnx  3am,Hin;eH- 
Horo  rpyHTa,  rAe  ecTecTBeHHbie  Bparn  BpeAHbix  KJiem;eH  npaKTHaecKH  OTcyTCTByiox, 
ho  HMeioTCH  ÔJiaronpHHTHbie  sKOJioniHecKHe  ycjiOBHH.  B  HacTOHin;ee  BpeMH  b  GCCP  a-íib 
6opb6bi  c  nayTHHHBiMH  KJiern,aMH  na  ochobhoh  npoMbinuieHHOH  KyjibType  3am;HiEi;eHHoro 
rpyHTa  —  orypn;e  —  HaxoAHT  eæeroAiio  B03pacTaioin;ee  npHMeHeHHe  bha  Phytoseiulus 
persimilis  A.-H.,  JiaöopaTopHan  nonyjiHpHH  KOToporo  6buia  3aBe3eHa  no  HHHpHaTHBe 
aBTopa  H3  KaHaAbi  b  1963  r.  Hp0H3B0ACTBeHHBie  HcnbiTaHHH,  npoBeAennwe  b  pa3JiHHHbix 
panoHax  CTpaHbi,  noKa3ajiH,  hto  Hcnojib30BaHHe  3Toro  XHm;HiiKa  OTJinaaeTcn  bbicokoiì 
3KOIIOMHHeCKOH  3(|)(|)eKTHBHOCTbIO,  TaK  KaK  3aTpaTbI,  CBH3aHHbie  C  pa3MHOJKeHHeM  H 
npHMeHeiineM  (jHTOceiiyjiioca,  3HaHHTejibHO  Meiibnie,  neM  ctohmoctb  AonojiHHTejibHO  no- 
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aynaeMon  npopyKpnn.  EtpHMeHeHne  $HTOcenyaioca  oco6eHHo  3(|)($eKTiiBHO  b  caynanx, 
Korpa  pa3BHBaiOTCH  pacti  Kneipen,  ycToiÌHHBtix  k  aiiapnpnpaM. 

Eontinoro  HHiepeca  3acnyaaiBaiOT  paöoTti  no  HHTpopyKpnn  n  aKKnHMaTH3apnn  $n- 
Tocennp  b  hobbix  panoHax.  B  nocnepnne  ropti,  noMHMo  Ph.  persimilis,  b  CCCP  iimpo- 
pypupoBanti  TaKHie  Biipti  Iphiseius  degenerans  (Beri.),  Amblyseius  swirskii  A.-H.. 
c  pentio  oöoraipeHnn  (|)ayHbi  xhiphhkob  Kneipen,  Bpepmpnx  pnTpycoBtm  KyatTypaM 
b  cyÖTpomiKax  Tpy3HH.  Oprano  nonyneHHtie  paratie  xoth  h  HMeiOT  oSrapeaiHBaioipnH 
xapaKTep,  ho  HepocTaTOHiiti  pan  operan  3$(|)eKTHBHOCTH  npopenaHHon  paòoTti. 

Ara  panttieìmien  ycnenmon  paöorti  no  HHTpopyKpnn  (fniTocennp  neoöxopnMO  Bce- 
Mepnoe  pacmnpeiine  HccnepoBanini  no  rayneHnio  Mecraon  $aynti  n  MeaipyrapopHoe  co- 
TpypnnnecTBO  cnepiiajincTOB  pa3ntix  CTpaH. 


0  COHETAHME  EHOJlOrHMECKOrO  H  XHMHHECKOFO  METOAOB  BOPBBBI 
C  MHTKOÏÏ  JTOJKHOIUiHTOBKOÎÏ  (i COCCUS  HESPERIDUM  L.) 

H  BEJIOHHOH  nJIOAOJKOPKOH  (CARPOCAPSA  POMONELLA  L.) 


R.  A.  Beibutov  —  P.  A.  EenöyTOB 
(C06X03  N°  12  Kijóuhckozo  p-na  A3CCP,  CCCP) 

IÍ3  ecTecTBeHHtix  BparoB  Mamón  jiojkhoiphtobkh  b  ycjiOBnnx  A3ep6anpaiara  ran- 
ßojiee  3(|)(|)eKTHBeH  oStmnoBeimtin  rannodar  ( Coccophagus  lycimnia  Walk.). 

Ü3yraB  ÖHoaKOJiornio  oótiraoBemioro  Korao(|)ara,  mbi  npnnmn  k  BtiBopy,  hto  hhc- 
jieHHocTt  ero  napacTaeT  k  KOHpy  JieTa  (87.6%)  n  cmraaeTcn  oceraio  (po  48.3%).  Cne- 
poBaTejitHo,  b  nepnop  napacTannn  nncnemiocTH  Mamón  jioikhoiphtobkh,  t.  e.  ocentio 
HJin  BecHon,  Hapo  CHH3HTt  ee  HncaeHHOCTt  npn  noMoipn  XHMnnecKoro  MeTopa  6opt6ti. 

OntiTti  noKa3ajin,  hto  KOHTaKTHtie  nnceKTHpnpti  coBepmeHHO  He  0Ka3tiBai0T  pen- 
CTBna  Ha  KyKOJion  n  B3pocJitix  jihhhhok  Korao(|)ara,  Haxopaipnxca  BnyTpn  noamoipnTo- 
bok,  npnaeM  nepnop  Beceimero  n  ocemiero  OTpoaipeHna  ôpopaaœK  coßnapaeT  c  nepno- 
poM  MaccoBoro  oKynanBaHna  Korao^ara.  CnepoßaTentHO,  onpticKHBaHne  pnTpycoBtix 
pacTeHHH  b  nepnop  MaccoBoro  OTpoaipemia  SpopaateK  yraHToaiaeT  nocjiepHnx,  ho  co- 
xpaHaeT  napa3HTOB.  B  pe3yjitTaTe  jiojkhoiphtobkh,  ypeneBmne  bo  BpeMa  onpticKHBaHna, 
ynnaTOHiaioTca  oTpoæpaioipHMHca  napa3HTaMH. 

Raynenne  3(|)c|)eKTHBHOCTH  aienTon  TpnxorpaMMti  ( Trichogramma  cacoeciae  pallida 
Meyer)  npoBopnjioet  naMH  Bnepstie  b  AsepSanpaiara.  Btinycn  TpnxorpaMMti  npoBO- 
piiaca  b  nepnop  anpenjiapra  nepBon  renepapim  nnopoaiopra. 

PIcntiTamia  npoBopnjinct  Ha  <|)OHe  onpticKHBaHna  AAT  (0.2%)  no  cxeMe  2:2  (Ha 
Kampoe  noKOJiemie  no  pßa  onpbicKHBaHiia) ,  n  na  $OHe  onpticKHBaHna  napnaiCKon  3e- 
Jientio  (0.15—0.20%)  c  1.0%  SoppocKon  îkhpkoctbio  b  coBX03e  N°  12  Ky6micKoro  pan- 
ona.  Híípeepa  Btinycnajin  Ha  Bce  pepeßta  naaiporo  Tpemero  papa  nyTeM  BtiKjiaptiBa- 
Hna  SyMaamtix  TpyöoaeK,  b  KOToptie  noMeipaanct  no  1000  3apaaiemibix  anp  cHTOTporn 
(3epH0B0H  mojih). 

B  pe3yjitTaTe  npoBepeHHbix  raöniopeHHH  6tiJio  ycTaHOBJieHO,  hto  3apaaieHHOCTt  ani; 
HJiopoîKopKH  h  jiHCTOBepTOK  aienTon  TpnxorpaMMon  c  MOMeHTa  BtmycKa  po  TpeTten  pe- 
Kapti  ñama  ßtuia  HesraanTeatnon  (b  npepeaax  15 — 25%).  B  pantranmeM,  b  nepnop 
anpeKjiapKH  nnopoaiopra  BTOpon  rerapapnn,  TpnxorpaMMa  pa3MHoaianact  b  öontmoM 
KOJinaecTBe.  B  stot  nepnop  3apaa<eHHOCTB  ann;  nnopoaiopra  Ha  yracrae,  oöpaöoTaHHOM 
npenapaTOM  AAT,  cocTaBJiaJia  48—53%-  Ha  yracmax,  oöpaöoTaHHtix  napnaiCKon  3e- 
jientK),  —  74—83%). 

BtiacHHJioct,  hto  na  yracmax  Bcex  BapnaHTOB  ontiTa,  rpe  BtmycKajiact  aienTaa 
TpnxorpaMMa,  npopeiiT  noTepn  ypoaian  ot  höjiohhoh  nnopoaiopra  n  npopeiiT  noBpeai- 
peiina  njiopoîKopKoii  c-teMHoro  ypoaian  3naaHTejitH0  (Ha  12—15%)  Hnace,  neM  Ha  koh- 
Tpojie. 

TpnxorpaMMa  ncntiTtiBaJiact  Tanate  Ha  $OHe  coKpaipenHon  cxeMti  xnMoöpaöoTOK 
c  npenapaTOM  AAT.  OKa3aaoct,  hto  HeTtipextpaTHoe  onpticKHBaHne  npenapaTOM  AAT 
6e3  BtmycKa  TpnxorpaMMti  n  TpexnpaTHoe  onpticKHBaHne  c  BtmycKOM  TpnxorpaMMbi 
ne  HOKa3tiBaeT  cyipecTBeimoro  pacxoaipenna  b  3$(|)eKTHBHOCTn. 

Il3yHaaact  TaKH^e  3$(|)eKTHBHOCTb  npnMeHeHna  rpnöa  öoßepnn  ( Beauveria  Bassiana 
Vuill.)  b  öoptöe  c  aöaoHHon  naopoatopKon.  A^ih  stoh  pean  Ha  ontiTHtie  pepeBtn  b  ne¬ 
pnop  yxopa  rycennii;  nepeoro  noKoaeHnn  na  OKynaHBaHne  HaBemnBaan  aBTopripiitie 
nonca  (oöbiKHOBeHHtie  nonca  H3  öyMarn  c  sapanee  pa3MHoaieHHtiM  Ha  hhx  MiocKappn- 
HOBtiM  rpn6oM  öoBepnen). 

OpHOBpeMeHHO  pan  KOHTpoan  Ha  ppyrne  pepeBtn  HaBenmBaan  6eTaHa(|)ToaoBtie 
nonca.  yneTbi  Ha  pepeßtnx  c  6eTaHa$TaaoBtiMn  noncaMH  npoBopnanct  b  Honöpe  Toro  aie 
ropa,  a  Ha  pepeßtnx  c  MiocKappnHOBttMH  noncaMH  b  tot  aie  rop  n  BecHon  caepyioipero 
ropa,  npn  stom  nopcHHTtiBaaoct  KoannecTBo  MepTBtix  ryceHnn;  n  BtiaeTaBmnx  éaôoneK 
(no  KyKoaoHHbiM  mKypKaM). 
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J^ByxjiGTiiHe  OHLiTLi  noKa3ajin,  uto  MiocKapflHHOBHe  noHca  6ojiee  3$c|)eKTHBnbí 
(90.1—96.7%  cMepTHocTH),  ueM  6eTaHa$TOJiOBbie  (38.8—53.3%  cmgpthocth) .  KpoMG 

Toro,  iiaojiiOAemiH  noKa3ajin,  uto  3HauHTejibiiaH  uacTb  rycGHHn;  h  KyiíojioK,  oöiiapy/Ken- 
HI>IX  Ha  CTBOJiaX  II  CK6JIGTHMX  BGTBHX  (bHG  MIOCKapgHHOBblX  HOHCOB),  HOniÖJia  (34.7  — 
82.7%  cmgpthocth)  ot  óejioii  MiocKapgHHbi. 

Kan  BIIflHO  II 3  npiIBG^GHHLIX  ftaHHblX,  npiIMGHGHIIG  6oBGpiiHa  B  Bilge  caMoyönBaio- 
H1;HX  HOHCOB  gaeT  JiyamHG  pG3yjILTaTLI,  HGM  HPHMGHGHHG  6eTaHa$TOJIOBbIX  nOHCOB. 
KpOMG  Toro,  HOHCa  C  ÖOBCpiIGH  HBJIHIOTCH  OUaraMH  pacnpOCTpaiIGHHH  6oJIG3HH  ÖGJIOH 
MIOCKapAHHbl,  TBK  KaK  cnopbl  rpn6a  HGnpcpblBHO  pa3HOCHTCH  HO  BCGMy  ÆCpCBy  TOKaMH 
B03^yxa  H  pa3JIIIHHbIMH  M6JIKHMH  HaCGKOMbIMH. 


THE  FUTURE  OF  BIOLOGICAL  CONTROLS 


B.  P.  B  g  i  r  n  g 

(Pestology  Centre,  Simon  Fraser  University Canada) 

An  important  aspect  of  the  effective  utilization  of  biological  control  agents  is  how 
much  they  will  be  used  in  the  future.  To  predict  this  involves  reviewing  the  trends 
and  pressures  that  determine  the  direction  that  pest  control  is  going,  and  the  conse¬ 
quent  changes  in  the  relative  use  of  different  control  procedures.  I  wish  to  try  to  de¬ 
monstrate  three  main  points:  1)  that  the  future  of  pest  control  is  in  the  comprehen¬ 
sive  approach;  2)  that  training  in  that  approach  is  needed  and  is  being  organized  in 
Canada;  and  3)  that  biological  control  will  develop  as  the  comprehensive  approach  de¬ 
velops,  and  will  develop  faster  than  other  control  procedures. 

The  pressures  arise  from  the  needs  to  reduce  four  main  problems  that  are  relati¬ 
vely  new  in  human  history  but  that  are  rapidly  intensifying  in  importance.  These 
problems  are:  (1)  the  world  food  shortage;  (2)  the  increasing  numbers  of  pest  prob¬ 
lems;  (3)  the  increasing  importance  of  individual  pest  problems;  and  (4)  the  harmful 
consquences  of  the  increasing  pollution  of  the  environment  with  chemical  pesticides. 

In  practice  only  three  of  these  problems  could  be  solved.  The  one  that  cannot  be 
solved  in  number  (2);  the  increasing  number  of  pest  problems.  It  cannot  be  solved 
because  it  is  related  to  and  caused  by  human  transportation.  The  vehicles  and  routes 
devised  by  man  for  his  dispersal  are  used  by  pests  for  the  same  purpose.  Consequently 
as  human  transportation  increases  in  volume  and  speed,  the  rate  at  which  pests  can 
become  established  in  new  areas  increases.  Inspection  and  quarantine  procedures  re¬ 
tard  this  process  of  pest  dispersal  and  establishment  but  can  never  prevent  it,  so  that 
it  is  inevitable  that  ultimately  every  pest  species  will  inhabit  every  part  of  the  world 
where  environmental  conditions  enable  it  to  survive. 

This  leaves  three  problems  that  are  potentially  solvable  to  greater  or  lesser  de¬ 
grees.  The  most  important  is  the  need  to  feed  people  instead  of  pests.  We  put  time, 
money  and  energy  into  producing  food  and  forest  products  for  ourselves,  but  the  pests 
feed  first  and  we  get  what  they  leave.  This  illogical  situation  could  be  improved  by 
using  the  modern  comprehensive  approaches  to  pest  control  that  will  involve  much 
greater  actual  and  relative  use  of  biological  control  than  hitherto. 

The  next  problem  is  the  tendency  for  pest  problems  to  get  worse  because  of  the 
increase  in  monocultures,  the  use  of  non-selective  chemical  pesticides  that  kill  the  na¬ 
tural  enemies  and  the  development  of  resistance  by  pests  to  the  chemicals. 

The  third  potentially  solvable  problem,  the  consequences  of  pollution  of  the  en¬ 
vironment  with  chemical  pesticides,  is  one,  whose  real  importance  is  not  yet  clear, 
partly  because  it  is  so  obscured  by  exaggerations  and  minimizations  by  the  opponents 
and  the  proponents  of  chemical  pesticides  and  partly  because  the  problem  has  not  exi¬ 
sted  for  sufficiently  long  for  its  real  and  future  significance  to  be  accurately  assessed. 

The  last  two  of  these  problems  are  primarily  caused  by  the  too  great  use  of  in¬ 
sufficiently  selective  chemical  pesticides  in  insufficiently  selective  ways.  Consequently 
they  could  be  solved  by  reducing  and  refining  the  use  of  chemical  pesticides.  But  this 
cannot  be  done  if  a  consequence  is  any  increase  in  pest  damage,  because  the  food  pro¬ 
blem  is  of  over-riding  importance  as  compared  to  the  other  two. 

The  recognition  of  the  need  to  attack  the  three  problems,  and  to  attack  them  in 
the  most  efficient  ways,  has  led  in  very  recent  years  to  a  revolution  in  reserach  and 
development  of  methods  of  preventing  and  curing  the  harm  caused  by  pests  of  all 
kinds.  It  is  a  trend  to  combine  into  one  and  to  integrate  fully  all  the  subjects  and 
procedures  that  are  involved  in  the  control  of  pests  of  all  kinds:  insects  and  mites, 
nematodes  and  plant  pathogens,  vertebrates  and  weeds. 

The  single  discipline  is  pestology,  of  which  the  dictionary  definition  is:  the  scien¬ 
tific  study  of  pests  and  of  the  methods  of  dealing  with  them.  The  practical  applicati¬ 
ons  of  pestology  are  integrated  control  programs  and  pest  management  systems.  An 
integrated  control  program  is  the  integration  on  a  basis  of  facts  of  all  the  useful  cont- 
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rol  methods,  notably  biological  and  chemical,  that  affect  a  particular  kind  of  pest, 
so  that  they  supplement  and  do  not  harm  one  another.  A  pest  management  system 
is  the  integration  with  one  another  of  the  integrated  control  programs  for  all  the  pests 
that  attack  a  particular  kind  of  crop  plant. 

In  any  comprehensive  study  of  a  pest  problem  biological  controls  must  be  studied 
first.  In  any  integrated  control  program  or  pest  management  system  that  results  from 
such  a  study  biological  controls  will  be  used  first,  if  the  study  shows  that  their  use 
is  feasible.  Chemical  controls  will  supplement  them  rather  than  come  first. 

Logically,  the  first  thing  to  be  explored,  and  to  be  exploited  when  feasible,  is  the 
possibility  of  preventing  pest  populations  from  increasing  by  making  maximum  use 
of  the  resistance  of  the  environment  to  the  pest.  This  includes  applying  biological 
control  by  conservation.  That  is,  to  manipulate  the  environment  in  ways  that  favour 
the  existing  natural  enemies  of  the  pest  by  both  avoiding  actions  that  kill  the  natural 
enemies  directly  or  that  destroy  their  requirements  for  survival,  reproduction  and 
increase,  and  by  adding  those  requirements  if  they  are  not  present  naturally  in  suffi¬ 
cient  quantity. 

The  next  logical  step  to  be  explored,  and  implemented  where  feasible,  is  to  in¬ 
crease  permanently  the  resistance  of  the  natural  environment  to  the  pest  by  introduc- 
ting  and  establishing  additional  species  of  parasites  or  predators  obtained  from  else¬ 
where. 

Some  pest  problems  may  be  solved  satisfactorily,  or  at  least  to  the  maximum  pos¬ 
sible  extent,  by  employing  the  resistance  of  the  environment.  In  other  cases,  especi¬ 
ally  with  some  fast-growing  annual  crops  in  large  monocultures,  it  will  usually  not  be 
feasible  to  use  this  approach  only  or  at  all.  In  most  cases  use  of  the  resistance  of  the 
environment  will  have  some  value  but  must  be  supplemented  by  fast-acting  pesticides. 
Before  non-selective  chemical  pesticides  are  used,  the  possibility  of  using  selective  kil¬ 
ling-agents  should  be  explored.  Biological  control  agents  are  relatively  selective. 

Therefore,  the  possibility  of  effective  inundation  with  such  agents  should  be  tes¬ 
ted.  This  possibility  will  become  increasingly  feasible  as  methods  of  mass-producing 
biological  control  agents  at  economic  cost  are  developed,  which  primarily  means  deve¬ 
loping  artificial  diets  on  which  they  can  be  mass-produced  at  the  times  and  in  the 
quantities  needed. 

Finally,  if  biological  controls  by,  successively,  conservation,  introduction,  and 
inundation  do  not  produce  satisfactory  damage  prevention  and  control,  chemical  pes¬ 
ticides  are  added  to  supplement  the  biological  controls.  Of  course  they  must  be  added 
in  ways  and  at  times  designed  to  harm  the  biological  control  agents  as  little  as  pos¬ 
sible. 

In  most  existing  pest  control  programs  chemical  controls  are  used  first,  and  biolo¬ 
gical  controls  are  used  only  if  the  chemicals  fail  or  are  economically  impractical. 
In  integrated  control  programs  and  pest  management  systems  biological  controls  will 
be  used  first,  and  chemical  controls  will  be  used  to  supplement  them.  And  integra¬ 
ted  control  programs  and  pest  management  systems  will  have  to  be  developed  and 
used  to  assist  in  reducing  the  rate  of  development  of  the  world  food  problem.  All 
these  means  a  rapid  and  continuing  increase  in  research  on  and  in  development  and 
use  of  biological  controls  in  the  future. 

Now  another  problem  arises.  People  who  develop  and  apply  the  comprehensive 
control  programs  of  the  future  must  be  fully  aware  that  any  action  to  manipulate 
any  one  organism  can  affect  a  variety  of  other  organisms  in  the  same  area.  Action 
to  destroy  a  harmful  insect  can  destroy  beneficial  insects;  action  to  destroy  a  plant 
disease  can  destroy  diseases  of  insect  pests;  action  to  destroy  a  weed  can  be  harmful 
to  beneficial  organisms  or  beneficial  to  harmful  ones.  The  problem  is  that  most  of  the 
people  involved  are  not  trained  or  accustomed  to  take  the  comprehensive  viewpoint, 
especially  if  they  are  not  biological  control  specialists.  They  are  trained  and  employed 
as  specialists  in  aspects  of  pestology  without  being  trained  as  pestologists  who  are 
fully  aware  of  the  significance  and  the  interrelationships  of  all  aspects. 

Therefore,  the  integrated  control  programs  and  pest  management  systems  of  the 
future  will  need  pestologists.  Many  of  these  pestologists  will  also  be  specialists  in  as¬ 
pects  of  the  subject:  for  example  entomologists,  plant  pathologists,  nematologists, 
or  experts  on  weeds  or  harmful  rodents,  or  experts  on  biological  controls  or  chemical 
controls.  But  they  all  basically  must  be  broadly-trained  pestologists  who  have  the  com¬ 
prehensive,  or  pestological  outlook. 

The  need  for  a  training  centre  for  pestology  as  an  essential  for  the  optimum  de¬ 
velopment  of  the  comprehensive  pest  damage  prevention  and  control  programs  of  the 
future  has  been  recognized  in  Canada.  Last  year  a  progressive  new  university  made 
the  decision  to  develop  a  major  international  centre  for  training  pestologists.  The  uni¬ 
versity  is  Simon  Fraser,  which  opened  in  1965  and  has  now  over  7000  students.  It  is 
situated  on  the  top  of  a  mountain  near  Vancouver,  British  Columbia,  in  the  west  of 
Canada. 

The  Pestology  Centre  was  estabished  in  1967  as  a  specialized  graduate  school  in 
the  Department  of  Biological  Sciences.  The  Centre  started  with  an  academic  staff  of 
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nine  and  will  have  twelve  by  the  end  of  this  year  and  14  by  1969.  The  plans  are  to 
provide  broad  training  in  pestology  for  the  Master  of  Science  degree  and  specialized 
training  in  aspects  of  the  subject  for  the  Doctorate  in  Philosophy. 

The  importance  of  biological  control  in  pestology  is  illustrated  by  the  fact  that 
eight  of  the  nine  original  professors  came  to  the  University  from  the  staff  of  the  Ca¬ 
nada  Departement  of  Agriculture’s  Belleville  Research  Institute,  which  is  the  main 
centre  in  Canada  for  research  on  principles  of  biological  control. 

The  importance  that  is  attached  by  Canada  to  the  objectives  of  the  Pestology 
Centre  is  illustrated  by  the  support  being  given  to  it.  In  the  first  year,  the  University, 
which  is  financed  by  the  Provincial  Government  of  British  Columbia  and  the  Natio¬ 
nal  Research  Council  of  Canada  contributed  a  total  of  about  a  million  dollars  to  sup¬ 
port  the  Centre,  including  over  $  300,000  that  was  specified  for  rapid  expansion  of  the 
professional  and  subprofessional  staff  of  the  Centre. 

All  this  demonstrates  a  belief  in  Canada  in  the  future  of  pestology  and  of  its  ap¬ 
plications,  integrated  control  programs  and  pest  management  systems.  It  therefore  de¬ 
monstrates  a  belief  in  the  future  of  biological  controls  as  the  basis  for  rational  cont¬ 
rol  programs  and  consequently  as  an  aspect  of  pest  damage  prevention  that  will  ex¬ 
pand  greatly  in  the  future.  We  reached  this  conclusion  from  a  logical  analysis  of  how 
the  existing  problems  may  best  be  solved.  It  is  now  to  be  hoped  that  other  countries 
will  make  similar  analyses,  reach  similar  conclusions,  and  take  similar  action  for  ul¬ 
timate  national  and  international  benefit. 

It  is,  I  believe,  inrealistic  to  promote  biological  control  as  an  alternative  to  other 
controls.  The  main  advantage  that  it  has  over  chemical  controls  is  a  negative  one:  it 
does  not  produce  harmful  side-effects.  This  is  not  a  strong  selling-point  in  relation  to 
the  primary  problem,  the  production  of  more  and  better  food.  Chemical  controls  have 
positive  selling-points  in  that  they  are  faster-acting,  their  effects  are  more  predictable, 
and  they  are  usually  more  effective.  People  will  inevitably  prefer  food  plus  possible 
harm  from  chemicals  to  less  food  or  uncertain  amounts  of  food  and  no  harm. 

Biological  control  is  one  of  a  number  of  control  procedures  that  will  develop  as  ra¬ 
tional,  comprehensive  pest  control  programs  are  developed.  It  will  develop  as  a  hither¬ 
to  relatively  neglected  complement  to  other  procedures.  The  best  way,  therefore,  of 
promoting  biological  control  is  to  promote  integrated  control  programmes  and  pest  ma¬ 
nagement  systems  and  their  basic  discipline,  pestology.  This  is  happening,  and  will 
lead  to  a  rapid  increase  in  the  study  and  use  of  biological  controls. 

Finally,  a  prediction.  The  continuing  pressures  for  more  and  better  food  may  re¬ 
sult  in  pestology  becoming  the  third  profession,  with  the  medical  and  veterinary  pro¬ 
fessions,  that  deals  with  the  harm  caused  by  living  organisms  to  man  and  his  pro¬ 
perty.  As  this  happens  biological  control  will  become  increasingly  relatively  important. 
But  it  will  become  important  as  an  aspect  of  pestology  and  not  by  competition  with 
other  control  procedures. 


MHTErPIIPOBAHHAH  CMCTEMA  3AIR,HTbI  IUIOßOBBIX  HACA/KßEHM 

B  yCJIOBHHX  EEJIOPyCCKOlT  CGP 

T.  T.  Bezdenko  —  T.  T.  Ee3,n;eHKo 

(JlaóoparopuH  ôuoMerodoe  Eejiopyccnozo  HayHHO-uccjiedoearejibCKOzo  uncTUTyra 
njiodoeodcrea,  oeoiyeeodcTea  u  naprocfiejiíi,  Muhck,  CCCP) 

Ha  ocHOBe  npuBJieueHHH  na  pBeTymyio  pacTHTejibHocTb  (rpennxa,  ropunqa,  ynpon 

H  CeMeHHHKH  30HTHUHbIX)  3HT0M0(|)ar0B,  yCHJieHIIfl  HX  n0Jie3H0H  fteHTCJILHOCTH;  C630H- 
Hon  K0Ji0HH3aitmi  ôejiopyccKHX  (|)opM  HÜqeeflOB  (bu^bi:  Trichogramma  bezdencovi 
Meyer,1  T.  embryophagum  Htg.);  ncnoJiB30BaHHH  ônojiornnecKnx  npenapaTOB  —  3Hïo- 
baKTepnna  n  ooBepnna  JiaôopaTopnen  pa3pa6oraHa  HHTerpHpoBamiaH  cncTeMa  3am;nTLi 
nnoßOBbix  Haca/KfleHHu,  b  KOTopon  HHceKTimiiÆbi  npiiMeHmoTCH  b  orpaHHueHHOM  kojih- 
uecTBe  (b  ochobhom  ro  itBeTemiH).  CncTeMa  npoBepeiia  b  ca^ax  Ha  njiorqaßH  öojiee 
50  TLic.  reKTap  h  peKOMeH,n;oBaHa  æjih  BHenpemiH  MmmcTepcTBOM  cejiLCKoro  xo3flucTBa 
pecnyÖJiHKn. 

B  coBX03e  «PaccBeT»  MnHCKoro  pauona  b  cpe^neM  sa  6  act  (1959—1964)  npu  npn- 
MeneHHH  3T0H  CïïCTeMLI  BBIXO^  UHCTbIX  IIJlOflOB  COCTaBHJI  92%,  B  KOHTpOJie  —  65  %  ,  npH 
4-KpaTHOM  OnpBICKHBaHHIl  HHCeKTHItHAaMH  —  89%.  CpeflHHH  coop  nJIO^OB  3a  3T0T  ne- 
pnofl;  npn  npHMeHeHnn  cncxeMbi  cocTaBiui  79.6  n,/ra.  Bbixofl  uiictbix  hjioaob  b  1966 — 
1967  rr.  cocTaBiiji  96%. 

CxeMa  HHTerpiipOBaHHOH  chctcmbi  coctoiit  b  cjie^yionieM.  B  ca^ax  eaîeroflHO  npo- 
bo^htch  3fl6jieBan  Bcnanma  b  pamme  cpoiai,  oôpaôoTKa  npncTBOJibHBix  KpyroB  h  Apy- 


1  Nomen  nudum!  (npmvieu.  pefl.). 
9  TpyAbi  XIII  M3K 
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rue  arpoTexHimecKiie  npiieMbi  c  miecemieM  oprammecKiix  h  Miinepajibiibix  y^oópemni. 

1.  B  nepH03  HaôyxaHiiH  nonen  h  3ejienoro  KOHyca  npoBO,gnTCH  rojiyóoe  onpwcKHBa- 
iine  3— 4%-ií  öop^ocKoü  >kiiakoctlio  nponiB  naprnii  h  ¿tpyriix  6ojie3Hen  njioAOBbix  %e- 
peBteB.  B  3T0T  nepuoft  ajih  npiiBjieueiiHH  h  no/jKopMKH  3HTOMO(J)aroB  b  KauvftOM  12—15 
MeíKflypH^te  ca,n;a  BbiccBaeicn  ropunqa,  ynpon.  Toprnipa  BticeBaeTCH  b  neibipe  epona, 
yupon  —  b  ßBa.  HnTepBaji  Me/iy  cpoKaMH  noceBa  15—20  fluen. 

2.  B  nepiioji;  oôocoôJiemiH  óyiorioB  —  onpuicKiiBaime  0.2— 0.3% -m  xjiopo(|)ocoM  npo- 
TiiB  oTpoHíAaiomiixcH  rycemin,  jiHCTOBepTOK,  hójiohhoíi  mojih  h  ßpyrax  (jiHCTorpbmymnx 
h  cocyipMx)  BpeAHTejieñ,  a  npn  npeoÓJiaflaHiiii  njiogOBbix  KJieiqeii  —  0.1  %-m  MerajiMep- 
KanTo^ocoM  hjih  MöTai^ocoM,  iijih  ftpyraMH  (^oc^opopraHiiaecKHMii  npenapaiaMii. 
B  3TOT  nepuoA  npoBogincn  nepBbm  BbiceB  rpennxH,  ^Ba  nocjie^yiomiix  —  uepe3  15— 
20  flHeíi. 

3.  B  nepuoA  ocLinaima  2/3  JienecTKOB  ro  nauajia  ocbinamin  Heoiuio^OTBopemioii  3a- 
BH3H  («nyCTOpBeTa»)  —  OnpblCKIIBaHHe  1%-H  Öop^OCKOH  HŒAKOCTbK)  HJIH  XJIOpOKIICblO 
Meflii  b  0.5 %-h  KonpeiiTpapiiH  npoTHB  napuiii  h  Apyrax  6ojie3Heií  c  0.5— 1  %-m  3HTo6aK- 
TepimoM  ajih  ôopbôbi  c  jiHCTorpbi3ym,HMH  ryceimpaMn. 

4.  B  nepHOA  oanipeHiin  flepeBbCB  ot  Heonjio^oTBopeHHOH  3aBH3H  («nycToqBeia»)  æ o 
o5pa30BaiiiiH  rjiyóoKoñ  nepeniKOBoñ  hmohkh  y  njio^OB  copia  «AHTOHOBKa»  —  Tpexpa30- 
Bbiii  BbinycK  caflOBbix  $opM  TpuxorpaMMbi  (1  —  1.5  rp  Ha  1  ra)  c  nmepnajioM  5—6  ¿píen 
npOTIIB  HJIOAOHíOpKH  (no  CHrHaJIII3ai],HH),  HJIH  AByxpa30B0e  OnpbICKHBaHHe  CMeCbK) 
0.5 %-M  3HTo6aKTepiIHOM  C  0.05 %-M  ÔOBepHHOM  H  0.03 %-M  XJIOpO(|)OCOM  !(50  r  3HTo6aK- 
Tepmia-(-5  r  cnop  rpn6a  +  3  r  xjiopoi|)oca  Ha  10  ji  bo^bi).  Ilpn  oTcyiciBHH  TpnxorpaMMbi 
H  SiionpenapaiOB  —  AByxpa30Boe  onpbicKHBaiiiie  0.2— 0.3 %-m  xjiopo$ocoM.  Bo  BJiaHíHbie 
ro^bi  —  flonojiHHTejibHoe  onpbicKHBamie  1  %-h;  óop^ocKoii  híh^hoctbio  hjih  ee  3aMeHHie- 
jiHMH  npoTHB  napuiii  h  Apyrax  6ojie3Heñ. 

5.  B  nepuofl  yxo^a  rycemm;  njio^oíKopKH  na  3HM0BKy  —  oÓMa3Ka  ctbojiob  h  toji- 
CTbix  BeTOK  0.3— 0.5%-íi  BOflHoñ  cycneHSHeñ  óoBepima,  a  npn  OTcyTCTBiiii  ero  —  Ha- 
Kjia^Ka  jiobhhx  noHCOB,  nponiiTaHHbTx  2 %-m  xjiopo^ocoM. 


QUELQUES  ASPECTS  DE  LA  SPÉC1FITÉ  PARASITAIRE: 

LE  PARASITISME  DE  GALLERIA  MELLONELLA  L.  (LEP.,  PYRALIDAE) 
PAR  PHANEROTOMA  FLAVITESTACEA  FL  ( HYM .,  RRACONIDAE) 

ET  PHRYXE  CAUDATA  ROND.  (DIPT.,  TACHINIDAE ) 


E.  Biliotti,  J.  D  au  mal,  R.  H  am 
( Centre  National  de  Recherches  agronomiques,  Versailles,  France) 

Parmi  les  insectes  entomophages,  certains  attaquent  une  grande  variété  d’hôtes  vi¬ 
vant  dans  les  habitats  multiples  (par  exemple  Comp silura  concinnata  Meig),  d’autres 
sont  capables  de  se  développer  sur  diverses  espèces  ayant  le  même  type  d’habitat  (in¬ 
sectes  des  inflorescences,  gallicoles,  larves  mineuses  etc)  ;  d’autres  enfin  dépendent 
d’un  hôte  unique.  En  fait,  de  nombreux  oligophages  exploitent  un  petit  nombre  d’hôtes 
n'ayant  pas  toujours  entre  eux  de  relations  bien  définies. 

Cette  plus  ou  moins  grande  spécificité  est  le  résultat  de  l’action  d’une  succession 
de  facteurs  d’ordre  Ethologique  (pour  tout  ce  qui  détermine  le  mode  de  dépôt  de 
l’oeuf,  la  découverte  de  l’hôte  et  sa  prise  de  possession),  d’ordre  Physiologique  (pour 
tout  ce  qui  conditionne  le  développement  satisfaisant  ou  non  du  parasite  aux  dépens 
de  l’hôte  choisi),  et  d’ordre  Ecologique  (pour  tout  ce  qui  permet  ou  non  la  coincidence 
spatiale  et  temporelle  des  deux  organismes  et  la  succession  des  génération). 

La  connaissance  précise  des  -modalités  de  la  spécificité  est  indispensable  aussi 
bien  pour  évaluer  le  rôle  d’un  entomophage  introduit  dans  une  biocenose  que  pour 
mettre  au  point  des  méthodes  de  production  massive  au  laboratoire  qui  nécessitent 
souvent  le  recours  à  des  hôtes  de  remplacement  lorsque  l’espèce  à  combattre  présente 
des  difficultés  ou  des  dangers  d’élevage  (cas  des  chenilles  processionnaires). 

Les  facteurs  physiologiques  sont  ceux  qui  ont  été  le  moins  étudiés  jusqu’ici  car 
il  est  souvent  impossible  de  séparer  les  différentes  influences  subies  par  un  endopara- 
site  à  l’intérieur  de  son  hôte. 

Phanerotoma  flavitestacea  Fi.  est  un  parasite  ovo-larvaire  de  Myelois  ceratoniae 
Zeli,  dans  les  conditions  de  la  nature.  Au  laboratoire  il  se  développe  facilement  aux 
dépens  de  Plodia  interpunctella  Hübn,  Cadra  cautella  Walk.,  et  Anagasta  kuehniella 
Zeli.,  qui  est  l’hôte  utilisé  pour  l’élevage  permanent  et  la  production  de  masse.  Nous 
avons  montré  expérimentalement  en  utilisant  comme  hôte  Galleria  mellonella  L.  que 
les  critères  du  choix  de  la  femelle  parasite  tenaient  à  la  forme  et  à  la  disposition  des 
oeufs  et  que  le  succès  du  développement  larvaire  tenait  au  volume  de  la  chenille  pa¬ 
rasitée  à  son  avant-dernier  stade.  En  utilisant  un  régime  alimentaire  carencé  et  des 
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ligatures  entre  la  2ème  et  la  3ème  paires  de  fausses  pattes  abdominales  nous  avons 
pu  obtenir  le  développement  complet  du  Braconide. 

Nous  avons  également  montré  par  des  expériences  de  ligature  et  une  étude  histo¬ 
logique  que  le  passage  du  parasite  du  premier  au  deuxième  stade,  puis  du  deuxième 
au  troisième  était  lié  à  la  libération  par  l’hôte  de  l’hormone  de  mue  au  moment  de  la 
préparation  de  sa  propre  exuviation,  à  la  fin  de  son  avant-dernier  stade  larvaire.  La 
parfaite  coincidence  des  phénomènes  de  mue  entre  l’hôte  et  le  parasite  conditionne  la 
possibilité  pour  ce  dernier  de  devenir  ectophage  ce  qui  est  indispensable  à  la  pour¬ 
suite  de  son  développement 

—  Phryxe  caudata  Rond,  est  considérée  comme  parasite  spécifique  de  Thaumeto - 
poea  pityocampa  Schiff.  (Biliotti,  1956),  elle  n’a  jussqu’à  présent  été  trouvée  dans  la 
nature  que  sur  ce  seul  hôte  et  il  nous  avait  ete  impossible  au  Laboratoire,  d’obtenir 
son  développement  sur  des  espèces  du  même  genre  (T.  processionea  L.,  T.  solitaria 
L.)  ou  de  genres  différents. 

Dans  de  nombreux  cas  les  échecs  étaient  dus  à  des  réactions  d’enkystement  (Bili¬ 
otti,  1958)  notamment  chez  Lymantria  dispar  L.,  Arctia  caja  L.,  Agrotis  ypsilon  Hfn., 
Pieris  brassicae  L.  et  une  étude  histologique  du  phénomène  a  été  faite  sur  cette  der¬ 
nière  espèce  (Biliotti,  Vago,  1961).  Il  a  été  démontré  dans  d’autres  cas  (Lewis,  Vinson, 
1968)  que  les  réactions  d’encapsulage  par  les  hemocytes  étaient  consécutives  à  une 
réaction  humorale  caractéristique  de  chaque  hôte,  il  serait  intéressant  de  faire  une 
étude  immunologique  du  complexe  constitué  par  T.  pityocampa,  T.  processionea  et 
leurs  parasites  spécifiques  P.  caudata  et  P.  semicaudata  Hert.  en  faisant  intervenier 
la  notion  d’antigènes  hétérophiles  (Jenkin,  1963). 

—  Une  autre  série  d'échecs  correspond  à  l’impossibilité  pour  la  larve  parasite  de 
muer  du  2ème  au  3ème  et  dernier  stade  larvaire.  Ce  type  d’accident  a  été  observé  no¬ 
tamment  chez  Malacosoma  neustria  L.  et  nous  avons  eu,  dans  quelques  cas  un  dévelop¬ 
pement  complet  en  soumettant  les  chenilles  à  une  alimentation  inhabituelle  sur  Rubus. 

—  Par  contre,  lorsque  nous  utilisons  G.  mellonella  L.  comme  hôte  de  P.  caudata 
le  taux  de  réussite  est  élevé  et  les  adultes  obtenus,  de  petite  taille,  sont  capables  de 
donner  une  descendance  aussi  bien  sur  l’hôte  de  laboratoire  que  sur  T.  pityocampa. 

Ainsi  G.  mellonella  L.  covient  au  développement  de  parasites  de  types  très  diffé¬ 
rents,  il  paraît  offrir  aux  larves  endoparasites  un  milieu  alimentaire  favorable  et  ne 
pas  présenter  de  réactions  hémocytaires  importantes,  au  moins  jusqu’à  son  dernier 
stade  larvaire  (Sait,  1964).  Par  ailleurs,  il  leur  assure  les  stimulations  humorales  in¬ 
dispensables  à  leur  croissance.  Il  serait  intéressant  de  profiter  des  facilités  d’élevage 
de  cet  hôte  de  laboratoire  et  de  la  possibilité  de  faire  varier  très  largement  son  régime 
alimentaire  pour  entreprendre  des  études  plus  précises  de  la  nutrition  des  larves 
endophages  et  de  l’equilibre  endocrine  hôte-parasite  en  utilisant  des  entomophages  de 
types  variés. 


K  METOAHKE  IfBETHOfï  MHKPOKHHOCBEMKH  HEKOTOPLIX 

MEJ1KHX  HJlEHHCTOHOrHX 

I.  N.  Birukov  —  H.  H.  B  ii  p  y  k  o  b 

(BcecoK>3Hbiü  nayHHo-uccjiedoearejibCKuü  uncruTyr  cßuTonaroAozuu,  Mocnea,  CCCP) 

H3ynan  ónojiornuecKiie  ocoôemiocTH  HaceKOMbix,  sHTOMOJiorn  Bce  naipe  dann  npn- 
ôeraTb  k  HccjiepoBaTejincKOH  KHHOcTbeMKe  b  pa3jmuHBix  Macmxaôax  BpeMemi,  nojiynan 
npii  3TOM  MHoro  hobbix  paimbix,  HepocTynubix  ppyrHM  MeTopaM.  OpnaKo  MimpoKimo- 
CTjeMKa  npii  ôojibihom  yBejmneiiHH  MejiKHx  hîiibbix  oô'beKTOB,  oóiiTarejien  cymn,  Tpe- 
ôyeT  Mompoìi  ocBeipeHHOCTii,  uto  napymaeT  nx  HCH3HepeHTejibHOCTb,  a  uacTo  Bbi3BiBaeT 
pance  rnoejib. 

B  HacTOHipeM  poKJiape  cooôipaeTCH  oô  opHriinajibHoii  TexHOjiormi  pbcthoh  MHKpo- 
KHHOc'beMKH,  c  noMoipbio  KOTopoH  ygajiocb  3a$HKCHpoBaTb  Ha  njieHKy  b  npopecce 
ecTecTBeHHon  ncii3HepeHTejibHOCTH  mcjikiix  ujiemicToiiorax  —  xnipHbix  ((|)HToceHyjnoca) 
ii  nayTHHHbix  icjieipeñ. 

Mbi  nojib30Bajincb  npn  3tom  KOHcyjibTapneñ  h  noMoipbio  coipypimKOB  jiaôopaTopmi 
ôiioMeTopa  Bcecoio3iioro  HayuHo-HccjiepoBaTejibCKoro  iracTHTyra  ^HTonaTOJiormi,  pyno- 
BopiiMoii  KanpiipaTOM  ÔHOJiornnecKHx  Hayn  T.  A.  BerjiapoBbiM. 

MejiKne  pa3Mepbi  (pjmna  0.4— 0.5  mm)  h  upe3BbiuaimaH  nopBii>KnocTb  KJierpeH- 
xnnpiHKOB  noTpeôoBajiH  npHMeneHHH  c^eMKii  c  nacTOToii  He  MeHee  24  Kappa/ceK. 
npii  CT>eMKax  ôbijia  ncnojib30BaHa  oninna  Majioii  anepTypbi.  PacneTbi  noKa3ajm,  hto 
pjiH  c^beMKH  Ha  o6binHoii  TpexcjiOHHOH  njieiiKe  c  onTHMajibiibiM  yBejiiiueHiieM  16  X  Tpe- 
ôyeTCH  ocBeipeHHOCTb  oô'beKTa,  b  50  pa3  npeBbimaiomaH  ypoBeHb  cojmeuHoro  ocBeipe- 
hhh;  Tanaa  ocBeipeHHocTb  OKa3biBaeT  ryÔHTejibHoe  B03pehcTBHe  na  KJieipeh  ii  npaKTH- 
necKii  HenpiieMJiCMa.  Bo3HHKmne  TpypnocTH  npeopojieBajiiicb  pa3jmuHbiMH  nymMH: 


9* 
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1)  ripHMeHHJiCfl  ra3opa3pa,n,mjii  hctohhhk  CBeTa  —  KceHOHOBaa  jiaMna  ,H,KClH-200 
c  imjiyaenHeM,  6jih3khm  no  cneKTpajiBHOMy  cocTaßy  k  comieaHOMy,  hoctohhctbo  koto- 
poro  coxpaHaeTCH  npn  pa3JiiiHHBix  3HaaeHnax  chjibi  Tona  h  moiphocth. 

2)  OcBeTiiTejiB  c  ¿wimiHo^oKycHOH  jihh3oh  Majion  OBeTOCHJiLi  noMeipajica  Ha  cpaB- 
HHTeJIBHO  ÖOJIBUIOM  paCCTOHHHH  OT  OÖ^OKTa  (250—  300  mm),  HTO  CHHJKaJIO  pa3MepBI  6nn- 
KOB  Ha  Tene  KJieipeii. 

3)  Ilepefl  hctohiiiikom  CBeTa  noMerpaJica  TenjionorjioipaioipnH  CBeTO$HJiBTp  h 
OÔTIOpaTOp,  BpamaiOmilHCH  CHHXpOHHO  H  CHH$a3HO  C  3epKaJIBHBIM  OÔTIOpaTOpOM  C'BeMOH- 
HOH  KHHOKaMepBi  KCP-1.  Pa3BHBaa  paHee  npejpojKeHHyio  cxeMy  ncnojiB30BaHHH  CBeTO- 
3aru;HTHoro  oÔTiopaTopa  (BnpyKOB,  1958),  mbi  3aMeHHJin  ero  nenpo3paTmBm  cerMeHT 
KpaCHBIM  CBeTO^JHJIBTpOM.  IIpH  3T0M  MBI  HCXOflHJIH  H3  H3BeCTHOrO  (JaKTa,  HTO  KpaCHBlìì 
CB0T  ycTpaimeT  noBpemAaioipee  B03flencTBne  Ha  acHBBie  opraHH3MBi  npe^inccTByiomeH 
CHJIBHOH  OCBeipeHHOCTH. 

4)  OBeMKa  BejiacB  c  aacTOTOii  24  KaApa/ceK.  Ha  pBeTiioñ  ^ByxcjiOHHOH  HJieHKe  CH-4, 
oöipaa  cBGToayBCTBHTejiBHOCTB  KOTopoH  npeBBiinaeT  oÖBiHHBie  TpexcjiOHHBie  pseTHBie 
njieHKii  b  10  pa 3. 

Xhiphbix  h  nayTHHHBix  Kneipen,  naxoAHipiixca  Ha  OTHaenenHOM  JiHCTe  con,  homg- 
ipaJiH  b  aamay  IleTpn,  b  KOTopyro  npe^BapHTejiBiio  BKjia^BiBajiH  hgckojibko  cJioeB  cmo- 
HeilHOH  ^HHBTpOBaJIBHOH  ÖyMaFH.  JIhCT  HpiIÎKHMajIH  rpy3HKOM  C  OßHOCTOpOHHHM  BBipe- 
30M  flJIH  OCBemGHHH. 

Ha  MHKpocKone  MBP-3  öbiji  ycTaHOBjien  naHopaMHBin  ctojihk,  oöecneaHBaiomHn 
HJiaBHOCTB  ^¡BHHieHHH  HpH  HaÓJIIOAeHHH  3a  ÖBICTpO  nepeABHraiOipHMHCH  KJiemaMH. 

OSipee  MaKCHMaJiBHoe  yBejinneHne  npn  C'BeMKe  6bijio  16  X.  Oö'bgkthb  «MnKponjia- 
Hap»  F  —  40  mm  ^na(|)parMHpoBajiCH  ¿jo  1  :  5.6  h  HCH0jiB30Bajica  c  oKyjiapoM  4X. 

Xoth  ocBeipenHOCTB  npn  C'BeMKe  npeBBimana  HHGBHyio  cojraeaHyio  h  Aocrnrajia 
50  KHJiojiiOKC,  ÖJiaroAapa  ncnojiB30BaHHio  onncamiOH  TexHonornn  noBe^eHne  Kneipen 
ÖBijio  coBepmeHHO  ecTecTBeHHBiM.  YpanocB  CHaTB  Ka^pBi  oxotbi  xhhjhbix  h  nuaHHa 
nayTHHHBix  Kneipen  Ha  pa3HBix  aianax  OHToreHeaa.  Chhtbi  npopeccBi  KonynapHH,  ot- 
KJiaflKH  anp  caMKaMH  h  AP- 

CHHMaa  pa3BHTne  3m6phohob  xnipiiBix  h  nayTHHHBix  Kneipen,  mbi  nojiB30BajiHCB 
npo3paaHOH  MHKpoKaMepon-rHApocTaTOM,  rpe  nopAep^HBanncB  onTimajiBHaa  TeMnepa- 
Typa  h  BjiaamocTB.  B  3tom  cjiyaae  c'BeMKa  BenacB  b  noKappoBOM  pemnMe  na  oöbihhoh 
H,BeTHOH  TpexcjiOHHOH  njieiiKe  b  Teaemie  cyTOK  c  HHTepBajiaMH  b  5  mhh.  nepep  hctoh- 
hhkom  CBeTa  ycTaHaBJiimajiacB  3acjioiiKa-aBTOMaT  c  TeMHo-KpaciiBiM  cbgto^hjibtpom, 
OTÔpacBiBaeMaa  nepep  3KcnoHiipoBaHHGM  Kappa.  06ipee  yBennaeHHe  npn  C'BeMKe 
6bijio  60  X. 

noHHJKeHHaa  apKocTB  jiaMHBi  (45  Merai-iHT)  b  momght  3Kcno3npHH  $opcnpoBanacB 
na  pBe  ceKyHABi  po  350  MeraHHT.  YpanocB  chhtb  xapaKTepman  nepeBopoT  3apoABima 
b  anpe  xnipHoro  Kneipa.  K  MOMeHTy  oTpompeHHa  jihhhhkh  peaaiM  c'bgmkh  nepeBopiinca 
Ha  HenpepBiBHBiH  —  1—2  Kappa  b  1  cen. 

Pa3pa6oTamiBiH  BapnaHT  pbgthoh  mhkpokhho c'bgmkh  npn  MaKCHMajiBHOH  ocseipeH- 
hocth  MoateT  ycnenrao  HcnojiB30BaTBca  npn  C'BeMKe  pa3jmaHBix  ppyrnx  MenKnx  ane- 
HHCTOHornx,  oßnTaioipHx  na  cyme. 


BJIHHHHE  HEKOTOPBIX  BKOJIOrHHECKHX  QAKTOPOB 
HA  9CPOEKTHBHOGTB  BLASTOTHRIX  CONFUSA  ERD.  —  nAPA3HTA 
AKAIJHEBOtf  JTOHÎHOH(HTOBKH  ( PARTHENOLECAN1UM  CORNI  BCHÉ.) 

A.  Blahutiak  —  A.  BjiaryTHK 

(ÜHCTUTyr  SKCnepUMeHT  CLJlbHOÜ  (ßuTOnaTOJIOZUU  U  dUTOMOJlOZUU  CAE, 

EeaHKa-na-Hynae,  ECCP) 

AKapneBaa  JiO/KHOiipiTOBKa  OTiiociiTca  k  ancay  BpeAHTejiea,  nonyaapnoKHaa  Aima- 
MHKa  KOTopBix  b  3HaHHTejiBHOH  CTeneHH  3aBHCHT  OT  ABaTejiBiiocTH  napa3HTHaecKiix 
HaceKOMBix.  no3TOMy  mbi  imßpajiH  AaiiHBiH  oö^eKT  A-11^  MOAeJiBHoro  H3yaeima  bo3- 
mo>khocth  npEMeiiemia  miTerpHpoBaHHOH  ôopBÔBi  c  BpeAHBiMH  Coccidae. 

Il3  napa3HTOB  aKapneBon  hohihoiphtobkh  HanôojiBmee  3HaaeiiHe  iiMceT  bha,  ot- 
HOcaipHHca  K  poAy  Blastothrix  Mayr  (com.  Encyrtidae ).  J\o  nocjieAHero  BpeMeiiH  3Toro 
napa3HTa  othochjih  k  BiiAy  Blastothrix  sericea  Daim.  ÓAHaKO  noApoônoe  HCCJieAOBaHHe, 
a  Taitme  KOHcyjiBTapHH  c  A-poM  3pAeineM  h  a~POm  ro$(|)poM  ho3bojihjih  naM  ycTaHO- 
BHTB,  HTO  napa3HT  OTHocHTca  k  BHAy  B.  confusa  Erd. 

ÉaîKHBiM  ycjiOBHeM  pemeHHa  npoÔJieMBi  HHTerpnpOBamioH  öopBÖBi  aßaaeTca  no3Ha- 
HHe  CTeneHH  napa3HTHpoBaHHa  h  3(J(|)eKTHBHOCTH  napa3HTnaecKHx  naceKOMBix.  Cyme- 
CTBeHHBIM  KpHTepneM  3(|)(J)eKTHBH0CTH  napa3HTOB  HBJiaeTCa  CnOCOÔHOCTB  C03AaBaTB  CH- 
TyapHH,  npn  KOTopBix  ÔHOTHaecKOH  noTeiipnaji  3HTeM0$ara  no3BOJiaeT  eMy  ypepamBaTH 
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nonyjingmo  BpepHoro  iiaceKOMoro  b  paMKax  xo3íihctbchhoh  npncMjieMocTii  n  o6ecne- 
qnßaTb  ycTonnnBoe  paBHOBecne  öajianca  nonyjinpHH  CHCTeMLi  Bpepirrejib — napa3HT. 

B  cBoen  pa6oTe  mbi  nonbiTajracb  bbihchhtb,  npn  Kanux  ycJiOBHiix  aToro  mohîho 
pocTirib  y  napa3HTa  B.  confusa  b  OTHomemm  Parthenolecanium  corni.  Ilpn  nocTaHOBKe 
onbiTOB  npcpnojiarajiocb  b  nepByio  onepepb  bbihchhtb,  KanoBo  onTHMajibiioe  cootho- 
meime  nncjiemiocTH  BpepHTejin  n  napa3HTa  h  opHOBpeMeHHO  Bjiiiainie  TeMnepaTypbi 
Ha  pa3BHTHe  oöonx  BiipoB. 

IIpiï  BbIHCHGHHH  OnTHMaJIbHOrO  COOTHOHieHHH  HHCJieHHOCTH  napa3HTa  H  Bpe^IITejlH 
6biJin  iicnbiTaHbi  cjiepyioipHe  BapnaHTbi  nncjieHHbix  KOMÖiiHapim  B.  confusa  BeceHHen 
reHepapnn  n  MOJiopbix  caMOK  anapneBOH  jiohœoiphtobkh: 

I  —  1  napa  napa3HTOB  Ha  5,  10,  20  n  30  caMOK; 

II  —  2  napbi  napa3HT0B  Ha  5,  10,  20  h  30  caMOK; 

III  —4  napbi  napa3HTOB  Ha  5,  10,  20  h  30  caMOK. 

Pe3yjibTaTbi  ohbitob  noKa3ajm,  hto  c  tohkh  3peHHH  nonyjmpHOHHOH  pmiaMHKH 
B.  confusa  b  BapnaHTax  c  1  napon  napa3HTOB  Hanöojiee  BbiropiibiM  cooTiiomenneM 
HBjmeTCH  1  napa3HT  Ha  8.5  caMOK  jioîkhoiphtobkh.  Ilpn  3tom  cooTHomeiinn  aTane 
(Hanapennio)  napa3HTa  nopseprjincb  79%  jiojkhoiphtobok,  a  21%  hx  paaBiiBajincb 
iiopMajibiio  (He  5bijm  napa3HTHpoBaHbi).  B  npopecce  naOjiropeHnn  6buio  ycTaHOBjieno 
HHTepecHoe  h  Hpe3BbinanHo  Banmoe  pjm  OKOHnaTejibHon  opemîn  a(|)$eKTHBH0CTH  na- 
pa3HTa  o6cTOHTejibCTBO.  Ilpn  HanapeHHH  napa3HTa  Ha  jiojkhoiphtobok  OTMenaeTcn  no- 
BbinieHHaH  cMepTHOCTb  MOJiopbix  caMOK  BpepHTejin,  KOTopyio  Hejib3H  oTHecTii  3a  cneT 
ecTecTBeHHon  rnöejin.  Mbi  npnnuiH  k  BbiBopy,  hto  yBejinnemie  npopeHTa  nornömnx 
jionmoipHTOBOK  HBJineTCH  pe3yjibTaTOM  MexaHimecKnx  noBpeîKpeHnn,  Bbi3biBaeMbix 
B.  confusa  b  npopecce  OTKJiapKH  nnp  n  npn  npoKOJiax  nonpoBOB  jKepTBbi  napa3HTOM, 
nopKapMJiHBaioipHMCH  BbicTynaiorqHMH  KanejibKaMH  reMOjiHM(|)bi.  YBejinneHne  KOJinne- 
cTBa  T3KHX  npoKOJioB,  HaßjiiopaeMoe  ocoöemio  nacTO  npn  y3KOM  cooTHomemin  nncjieH- 
HOCTH  KOMHOHeHTOB  CHCTeMbI  napa3HT — BpepHTeJIb,  BbI3bIBaeT  THÖeJIb  JIO/KHOipiITOBOK 
b  pe3yjibTaTe  MexamraecKoro  B03pencTBHH  Ha  >KH3HeHHOBaîKHbie  peHTpbi.  KoHenno, 
ne  HCKJHOHGHO  h  oBeHTyaJibHoe  xhmhh e CK o e  B03pencTBne.  B  Hamnx  onbiTax  npn  co- 
OTHomeHHH  1  napa3HT  Ha  5  jioîkhoiphtobok  napa3HTbi  HopMaJibHo  pa3BHBajincb  po 
HMaro  jmmb  b  53.4%  caMOK  BpepHTejin.  OcTajibHbie  46.6%  jioîkhoiphtobok  nornôjin 
b  pesyjibTaTe  BbimeonncaHHoro  B03pencTBHH  napa3HTa.  IIpiï  cooTHomennn  1  :  10  kojih- 
necTBo  jioncHoipHTOBOK,  norn6mnx  b  pe3yjibTaTe  HanapeHnn  napa3HTa,  3HannTejibHO 
CHH3HJIOCB  (10%),  a  30%  jio>khoih;htobok  BOBce  He  nopBeprjincb  nanapemno  napa3HTa. 
B  ocTajibHbix  60%  caMOK  npoH3omjio  HopMajibHoe  pa3BHTne  ßjiacTOTpnKca. 

Ilpn  pajibHenmeM  yBejinneHnn  cooTHoniennn  hhcjighhocth  po  1 :  20  3aperncTpnpo- 
BaHO  50  %  Henapa3HTHpoBaHHbix  jioîkhoiphtobok.  B  47.5%  cJiynaeB  napa^HT  pa3BH- 
BajicH  HopMaJibHo  h  jmmb  2.5%  caMOK  BpepHTejin  nornôjin  b  pe3yjibTaTe  Mexannne- 
CKOrO  B03peiICTBHH. 

B  BapnaHTe  c  cooTHomenHeM  1 : 30  npaKTnnecKn  ypaBajiocb  oTJinnaTb  jiiimb  ne- 
3apa?KeHHbix  (61.1%)  n  3apaîKenHbix  jioîkhoiphtobok,  b  KOTopbix  napasHT  HopMaJibHo 
pa3BHBaJICH. 

Ilpn  yBejiHHeHHH  nncjia  napa3HTOB  po  2  nap  n  Tex  >Ke  BapnaHTax  hhcjichhocth 
HîepTBbi,  KaK  h  b  onbiTax  c  1  napon  napa3HTOB,  nanjiynmne  pe3yjibTaTbi  6bura  no- 
jiyneHbi  npn  cooTHomemin  2 :  16  hjtiï  8  jioîkhoiphtobok  Ha  1  èjiacTOTpnKca.  B  3T0M 
cjiynae  3aperncTpiipoBaH  HanMeHbrnnn  npopeHT  Henapa3iiTnpoBaHHbix  caMOK  Bpepn- 
TeJIH,  MaKCHMaJIbHaH  BblîKHBaeMOCTb  napa3HTOB  B  CBH3H  C  MHHHMaJIbHOH  CMepTHOCTbK) 
JIOÎKHOIPHTOBOK  OT  MexaHHHeCKO-XHMHHeCKHX  B03penCTBHH. 

B  BapnaHTax  c  4  napaMn  9HT0M0$ara  Hanßojiee  papnoiiaJibHbie  pe3yjibTaTbi  no- 
jiyneHbi  npn  cooTHomennn  4 :  26.5  hjih  6.6  caMOK  P.  corni  Ha  1  napa3HTa. 

IIpHBepeHHbie  pamibie  no3BOJiaioT  cpejiaTb  BbiBop  o  tom,  hto  b  cpepHeM  Hanôojiee 
3<J)(Î)eKTHBHbIM  COOTHOmeHHeM  HBJineTCfl  1  :  7. 

HeoôxopnMo  OTMeTHTb,  HTO  npn  opeHKe  cTeneHn  napa3HTnpoBaHHn  anapneBon 
jionmoipHTOBKH,  KaK  npaBHJio,  ynnTbiBaiOT  jmmb  Tex  caMOK,  b  KOTopbix  napa3iiTbi 
pa3BHjincb  po  HMaro.  3to  o6ycjiOBjieHO  TeM,  hto  caMKH  jioîkhoiphtobkh,  nornömne 
b  pe3yjibTaTe  HanapeHnn  napa3HTa,  oneHb  ôbicTpo  ccbixaiOTCH  n  CTaHOBHTCH  Majio3a- 
MeTHbiMH.  B  pe3yjibTaTe  nponcxopnT  HepoopeHKa  3HaneHHn  napa3HTa.  3Ta  HepoopeHKa 
ycyrySjineTCH  n  TeM,  hto  HepepKo  k  nncjiy  3popOBbix  othocht  jiojkhoiphtobok,  b  ko- 
Topbix  cipo  npopojiHîaeTCH  pa3BHTne  napa3HTa.  3(|)(|)eKTHBHocTb  napa3HTa  oôbinno 
He  TOHipecTBeHHa  npopeHTy  napa3HTnpoBaHHH  n,  KaK  npaBHJio,  Hnæe  nocjiepHero.  3to 
oôycJioBJieno  pa3JinnHbiMH  TpeôoBaHHHMH  napa3HTa  n  BpepnTejin  k  aKOJiornnecKiiM 
ycjiOBHHM,  ocoôchho  k  TeMnepaType.  B  jiaöopaTOpHbix  ycjiOBnnx  6mjio  ycTaHOBjieno, 
HTO  nopor  pa3BHTHH  hjih  TaK  Ha3biBaeMaH  $H3HOJiorHHecKan  HyjieBan  Tonna  y  jioîkho- 
rpiiTOBKH  HaMHoro  HH>Ke  (8.35°  G),  neM  y  ÔJiacTOTpnKca  (11.72°).  3to  03HanaeT,  hto 
npn  HH3KHX  TeMnepaTypax  BecHon  (MapT,  anpejib)  BpepHTejib  pa3BHBaeTcn  öbicTpee 
napa3HTa.  BbuieT  nocjiepHero  nponcxopHT  c  OTCTaBaHHeM  h  nooTOMy  6JiacTOTpiiKc 
He  MO>KeT  npepoTBpaTHTb  OTKJiapKy  öojiee  hjih  MeHee  3HanHTejibHoro  KOJinnecTBa  nnp 
caMKaMH  P.  comi.  B  pe3yjibTaTe  3(|)(|)eKTHBH0CTb  aHTOMO^ara  CHHHîaeTcn.  Ilpn  pocTa- 
toïïho  BbicoKHX  TeMnepaTypax  BecHon  iiaSjiiopaeTCH  npoTHBonojiomiaH  Kaprana. 
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Opeima  pojiii  B.  confusa  na  ocHOBamni  npiiBegeriHBix  KpiiTepiieB  MOJKeT  cjiy>khtb 
peajiBHoii  ocHOBoii  iiocTpoeHim  cHCTeMBi  HHTerpnpoBaHHOH  ßopBÖBi  c  anapneBon  jio>k- 
HOipHTOBKOii  H  gpyrHMH  pOflCTB eHHBIMII  BHgaMH. 


EFFECTIVENESS  OF  TETRANYCHUS  TELARIUS  BIOLOGICAL  CONTROL 
IN  SPRING  HOTHOUSES  NEAR  LENINGRAD 

N.  V.  Bondarenko,  A.  A.  C  h  a  1  k  o  v  —  H.  B.  B  o  h  g  a  p  e  h  k  o,  A.  A.  H  a  ji  k  o  b 

(Agricultural  Institute,  Leningrad,  USSR) 

Phytoseiulus  persimilis  At.-Henr.  was  introduced  into  USSR  by  G.  A.  Begliarov 
and  was  kindly  given  by  him  to  our  disposal.  For  three  years  the  predator  was 
studied  as  a  control  factor  of  Tetranychus  telarius  in  hothouses  near  Leningrad. 

Phytoseiulus  multiplied  under  laboratory  conditions  and  was  used  for  the  expe¬ 
riments  in  hothouses.  Investigations  (1965 — 1966)  gave  hopeful  results.  However 
because  of  limited  possibilities  for  multiplication  of  the  predators,  biological  control 
was  combined  with  chemical  control.  In  1966  in  the  spring  film  hothouse  (300  m2 
of  area  on  the  state  farm  "Detskoselsky”)  two  third  of  plants  were  sprayed  with 

O. 15%  suspension  of  keltan.  After  24  hours  and  then  as  new  nidi  of  infection  apprea- 
red,  infected  plants  were  populated  by  the  predator.  For  the  full  suppression  of  the 
pest  1200  individuals  of  predators  were  needed. 

In  1967  experiments  were  continued  on  the  Telman  state  farm  in  7  spring 
hothouses  on  the  3,500  m2  of  total  area  and  hotbeds  (400  frames).  Phytoseiulus 
multiplied  in  a  little  hothouse  on  the  30  m2  of  area  directly  in  the  farm.  The  food 
for  the  predator  was  spider  mite,  multiplied  on  the  soybean. 

In  the  process  of  the  careful  weekly  examinations  in  the  experimental  hothouses 
by  the  5  of  July  we  discovered  17  nidi  of  spider  mite,  which  spread  on  71  plants; 
by  the  27  August  their  total  number  was  282  and  quantily  of  infected  plants  amoun¬ 
ted  to  1197.  In  all  the  pest  was  discovered  on  6%  plants  for  season. 

In  the  season  35  predators  in  average  were  set  out  into  the  nidi  per  a  square 
metre  of  experimental  hothouses.  By  the  12  of  August  we  had  so  many  predators 
in  hothouses,  that  their  further  multiplication  on  the  soybean  plants  was  not  required. 
Part  of  predators  populated  new  nidi  of  pest  without  our  assistance.  In  some  cases 
we  redistributed  them  within  the  hothouse. 

By  the  20 — 23  of  August  the  average  damage  of  plants  in  the  experimental 
hothouses  was  less  than  in  control  hothouses  (chemical  control)  in  4,  17  and  25  times 
depending  on  the  number  of  spraying  of  plant  with  parathion  (5,  2  or  1  treatment 
respectively) . 

The  yield  in  the  experimental  hothouses  in  average  from  square  metre  for 
the  season  was  23.3  kgs  and  exceeded  4.5  kgs  or  23.9%  that  in  control.  Net  profits 
were  13  143.47  roubles,  taking  into  account  the  expences  on  its  carrying  out,  including 
the  compensation  for  the  production,  which  we  did  not  receive  in  the  hothouse 
where  the  predators  were  artificially  multiplied.  Net  profits,  which  we  received 
from  every  rouble  spent  on  the  biological  control  in  hothouses  reached  31.5  roubles. 

In  experimental  hotbeds  the  yield  was  13.9%  above  than  in  the  best  variant 
of  control  (twofold  spraying  by  parathion)  and  we  received  440  kgs  of  cucumbers 
from  the  plot  in  addition.  However  the  compensation  of  the  rouble,  spent  on  the 
biological  control  made  only  1.002  roubles.  One  of  the  main  reasons  of  low  justifica¬ 
tion  expenses  when  using  the  biological  control  in  hotbeds  was  slower  depression  of 
nidi  of  the  spider  mite,  than  in  hothouses. 


OnbIT  EHOJIOrHHECKOR  EOPbEbI  C  IfBETKOBBIM  nAPA3HTOM 
OBOIIfEBAXHEBBIX  H  TEXHHHECKHX  KyJIBTyP  —  3APA3HXOR  ErHnETCKOlT 

{OROBANCHE  AEGYPTIACA  PERS.) 

C.  G.  Bronstein  —  L(.  T.  Bponmienn 
(CaMapnandcKUu  eoe.  ynueepeurer,  CCCP) 

H3BecTHBie  b  pnge  CTpan  npiiMepBi  ónojiornuecHou  6opb6bi  c  copiiHKaMii  npoBOgn- 
jiHCB  rjiaBHBiM  oôpa30M  nyTeM  HHTpogyKpira  y3Kocnen,HajiH3HpoBaHHBix  $HTO(|)aroB 
npoTHB  agBenTiiBHBix  pacTemin  h  eflinmuHo  —  nyTeM  iicnojiB30BaHHH  MeciHBix  $HTo$a- 
roB  npoTHB  copiiHKOB  aôopnreHOB.  IJejiBio  nacTonmero  HccjiegOBannn  hbhjiocb  BBiHCHe- 
HHe  B03MO/KHOCTH  iicnojiB30BaHHH  MecTHBix  $HTO$aroB  —  ÔHOJioriiuecKHx  peryjiHTopoB 
3JiocTHoro  napa3HTa  OBOiqeöaxueBBix  h  TexmiuecKiix  KyjiBTyp  —  3apa3nxn  ernneTCKoü. 
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XapaiîTepiiBiMii  ônojiorinecKiiMH  ocoöeimocTHMa  3apa3axii,  ycjiojKHinomiiMH  ôopBÔy 
c  iiea,  hbjihiotch:  iienocpe,n,CTBeHHafl  6jiïï30ctb  ii  TecHaa  cbh3b  ee  c  pacTeinieM-xo3HH- 
II OM  b  Tea ernie  Beerò  JKïï3HeHHoro  piiKJia,  ape3BBHiaaHo  bbicokbh  ccMeiiHaa  npo^yK- 
THBHOCTB  H  CHOCOÔHOCTB  CeMHH  COXpaHHTL  BCXOHîeCTB  B  HOHBe  npil  OTCyTCTBÏÏÏÏ  COOT- 
BeTCTByiomnx  pacTeHaa-xo3HeB  ïïjiïï  npn  HeÔJiaronpaHTHBix  rarpoTcpMiiHecKax  ycjio- 
BiiHX  (b  Teaemie  15  JieT  a  6ojiee).  9to  cnoco6cTByeT  KOJioccaJiBHOMy  HaKomiemuo 
ceMBH  b  noiiBe  —  Boa^ejiBiBamie  nopaiKaeMoa  KyjiBTypBi  CTaHOBiiTCH  iiepeHTaôejiBHBiM. 

B  noiicKax  papaoHajiBHoro  Melosa  öopBÖBi  a3yaajiacB  BpeflHTejiii  h  6ojie3HH,  koii- 
Tpojmpyioipiie  aacJieHHOCTB  3apa3axn  b  pa3JiaHHBix  6aoH,eH03ax.  H3  bbihbjighhbix 
ecTecTBemiBix  BparoB  3apa3iixn  naaôojiBHiee  BHïïMaHae  npiiBJieKJia  MymKa-MHiiep  $h- 
TOMH3a  (Phytomyza  orobanchia  Kalt.,  ceM.  Agromyzidae) .  ®ïïTOMïï3a  TpoíJniaecKii 
H  ßiiojioriiaecKii  CBH3aHa  c  3apa3HX0BBiMn;  jiaaaHKa  ee  BBie^aeT  ceMena,  MHimpyeT 
cTeôejiB  h  KopHeBoe  yTOJiipeuHe  3apa3axa;  0Ha  nojiHBOJiBTHHiia. 

OïïT0MH3e,  KaK  ïï  3apa3ïïxe,  cBoacTBeÉHa  BBicoKaa  CTeneHB  a^anTapaa  KaK  k  xo- 
3Himy,  Tan  h  k  ycjiOBHHM  BHeinHeË  cpe^Bi.  IIoaTOMy  OHa  MoœeT  HaKanjiïïBaTBCH  b  ko- 
jinqecTBe,  flocTaTOHHOM  ^jih  npeßOTBpaiijeffliH  MaccoBoro  pa3Miio>KeHiifl  3apa3axn. 
B  nepBiixiHBix  6Hou,eH03ax  3apa3Hxa,  Kan  npaBïïJio,  BCTpeaaeTCH  b  He3HaïïïïTejiBHOM 
KOJIÏÏïïeCTBe. 

B  CBH3H  c  BBimeH3Jio>KeHHBiM  ÔBuia  nocTaBjiena  satana  bckpbitb  hpïïhhhbi,  napy- 
niaiomne  HopMajiBHBie  B3aHM00TH0ineHiiH  b  cncTeMe  napa3HT — xo3hhh  ((J)ïïTOMïï3a— 
3apa3Hxa)  b  arpoÔHou,eH03ax. 

KpaTKne  coo6in,eHHH  0  (|)ïïTOMïï3e  c  pa3JiaaHoa  on;eHKOH  ee  3HaaeHïïH  Kan  ôïïojio- 
niaecKoro  peryjiHTopa  11  HeKOTopBie  npaKiaaecmie  peKOMeH^apaa  npnBe^eHBi  b  pa6o- 
Tax  pafla  aBTopoB.  B  KaaecTBe  ocHOBHoro  npaeina  b  3Tïïx  peKOMeH^aipiax  npe,n;jiara- 
JIÏÏCB  OCeHHHH  c6op  napa3ÏÏTIipOBaHHBIX  $HT0MH30H  CTeÔJiea  H  BBIHOC  II  pa36paCBIBaHHe 
hx  BecHOH  Ha  nojiHx.  HecMOTpn  Ha  HaÔJiioflaeMoe  noBBimeHne  3<f)(|)eKTïïBH0CTïï  <J)hto- 
MH3BI,  3T0T  HpiieM  tieflocTaToaeH  flJiH  Toro,  htoôbi  npHBecTii  k  ycTOHHHBOMy  OajiaHcy 
CIICTeMBI  $HTOMH3a  — 3apa3HXa. 

MccJie^OBaHHHMii,  npoBO/piBiHHMHCH  Ha  HeB03flejiBiBaeMBix  yaacTKax  h  Ha  noceBax, 
BBiHBJieHO,  HTO  na  noceBax  ôojiBmaa  aacTB  flaanayaapyionpix  KyKOJiOK  nornöaeT  b  pe- 
3yjiBTaTe  npHMeHHeMOH  arpoTexHHKH  oceHBio  (yôopKa  ypoîKaa  ïï  ocemiHH  naxoTa)  — 
3ïïMyioipïïïï  3anac  h  jieTOM  (hojiïïbbi,  pBixjieHïïe,  OKyaKa)  —  b  cbh3ïï  co  cBoncTBeHHoii 
<|)HTOMïï3e  3aTHH\H0ïï  ^ïïanay30H.  BbiJieT  ïïMaro  npoacxo^aT  ïï3  He3HaaHTejiBHoä  nacra 
KyKOJiOK.  MeîKfly  TeM  BBicoKaa  arpoTexHïïKa  C03^aeT  OjiaronpaaraBie  ycJiOBïïa  /pa 
ycnemHoro  pa3BïïTiiH  11  MaccoBoro  pa3MH0>KeHïïH  3apa3axa. 

TaKïïM  o6pa30M,  b  ycjiOBïïax  arpoSnopeHosa  b  cbïï3ïï  c  HapymeHïïeM  3aKOHOMep- 
HocTeä,  oôycjioBjieHHBix  bbicokoïï  CTeneHBK)  aftanTapaa  $ïïtomïï3bi  k  3apa3ïïxe,  tojibko 
b  He3HaaïïTejiBHOïï  CTeneHH  peaJiïï3yiOTCH  noTeHpaajiBHBie  bo3mohîhoctïï  (|)ïïtomïï3bi  KaK 
ßiiojioranecKoro  peryjiHTopa;  3a  cneT  ecTecTBemiBix  3anacoB  (J)ïïtomïï3bi  nopaiKemiocTB 
3apa3ïïXïï,  KaK  npaBïïJio,  He  npeBBimaeT  15—18%. 

IÏ0Ka3aTejiB  bbicokoïï  CTeneHH  a/janTaijan  $ïïtomïï3bi  —  oco5chhoctïï  ee  p;aanay3Bi. 
CpOKÏÏ  HOHBJI6HÏÏH  IJBeTOHOCOB  3apa3ÏÏXïï  ïï  BBIJieTa  <J)ÏÏTOMÏÏ3BI  CÏÏHXpOHHBI.  ÉoHBJieHïïe 
u,BeT0H0C0B  3apa3ïïXïï  Ha  noBepxHocTH  ïï  BBuieT  <J)ïïtomïï3bi  ïï3  ,n,ïïanay3ïïpyK)in;ïïx  KyKo- 
jiOK  npo^ojiHiaeTCH  30  oceHïï.  3aTHîKHaH  3ïïanay3a  y  $ïïtomïï3bi  rapaHTïïpyeT  ea  B03- 
moîkhoctb  Haaóojiee  hojiho  acnojiB30BaTB  nameBBie  pecypcBi  xo3aaHa. 

Ha  0CH0B6  BBiHBjieHHBix  ocoôeHHocTeâ  ôïïojioraa  î^ïïtomïï3bi  pa3pa6oTaH  6nojiora- 
aecKïïïï  MeTOfl  öopBÖBi  c  3apa3axoa  enmeTCKoa,  BKjnoaaiomiiä  npaeMBi,  orpaHanaBaio- 
m,iie  OTpapaTejiBHoe  BJiamnie  arpoTexHïïKa  Ha  ^HHaMHKy  HHCJieHHOCTH  <£htomïï3bi  na 
nojiHx,  oôycjiOBJiHBaioipHe  MaKCHMajiBHoe  coxpaHeHïïe  3HMyK)m,ero  3anaca  a  cnnHieHae 
OTpnpaTejiBHoa  pojia  3HTOMO(|)aroB. 

HpoH3Bo/];cTBeHHBie  acHBiTaHïïH  npe^jiaraeMoro  MeTo^a  nyTeM  coxpaHeHiia  3iiMyio- 
ipero  3anaca  a  (|)ïïTOMïï3ïïpoBaHïïH  nojiea  b  HayaHO  oôocHOBaHHBie  cpoKa,  HopMM 
H  KpaTHOCTïï  b  3aBïïCïïMOCTïï  OT  CTeneHïï  nopaîKeHHocTïï  nojiea  b  TeaeHae  7  JieT  Ha 
HJioma^a  15 — 18  TBic.  ra  b  42  oBomeôaxaeBOftïïecKïïx  ïï  Ta6aKoceioin,ax  xo3HHCTBax 
nOÆTBepflïïJIH  B03M0ÎKH0CTB  ^OCTÏÏÎKeHÏÏH  BBICOKOÏÏ  3(|)(|)eKTÏÏBH0CTÏÏ  (J)ÏÏTOMÏÏ3BI  (92 — 
100%),  cHHHieHïïH  HïïcjieHHOCTïï  3apa3axa  b  TeaeHïïe  3—4  JieT  30  xo3hïïctb6hho  He- 
oipyTHMoro  ypoBHH,  yjiyameHHH  KaaecTBa  njio^OB  a  ceMHii  a  pe3Koro  noBBimeHaa 
ypO/KaïïHOCTH. 
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L’OOPHAGIE  CHEZ  LES  LARVES  DU  PREMIER  STADE  DE  CHRYSOPES 

(NÉUROPTERA  :  CHRYSOPIDAE) 


M.  Canard 

(Faculté  des  Sciences,  Toulouse,  France) 

On  évalue  au  laboratoire  quelques  aspects  des  possibilités  et  de  la  valeur  du  can  ¬ 
nibalisme  précoce  par  oophagie  chez  Chrysopa  perla  L. 

1.  Indépendamment  des  chances  de  rencontre  fortuite  entre  une  jeune  larve 
et  un  oeuf,  l’écart  entre  les  éclosions  de  tous  les  oeufs  d’une  même  ponte  permet 
toujours  le  cannibalisme  par  oophagie,  compte  tenu  de  la  durée  de  la  phase  de  tor¬ 
peur  postnatale.  A  20°  C  et  70%  H.  R.,  cet  écart  laisse  V3  de  la  ponte  à  l’état  d’oeuf 
lorsque  la  moitié  de  le  population  larvaire  est  active. 

2.  L’oeuf  offert  comme  une  proie  ordinaire  est  accepté  différemment  suivant 
l’état  de  développement  de  l’embryon.  Avant  le  3°  jour  d’incubation,  l’acceptation 
est  de  100%;  après  le  5°  jour  le  refus  est  de  80%.  La  résistance  des  enveloppes 
embryonnaires  en  est  seule  responsable.  Elle  est  mesurée  à  l’aide  d’aiguilles  tactiles. 
L’oeuf  est  rompu  par  une  charge  moyenne  de  7,87  cgr  le  Io  jour,  85,47  cgr  le  3°  jour, 
140,81  cgr.  les  5,  6  et  7°  jours  et  53,07  let  8°  jour. 

3.  De  plus,  on  constate  que  les  oeufs  lésés  superficiellement  seulement  ne  per¬ 
mettent  pas  le  développement  complet  de  l’embryon  en  atmosphère  sèche.  La  morta¬ 
lité  passe  de  32%  à  66%  pour  des  H.  R.  respectives  de  70  et  30%,  sous  une  charge 
de  100  cgr. 

4.  L’oeuf  pédonculé  n’est  découvert  que  dans  66%  des  cas  après  V2  journée 

de  prospection.  Ce  taux  tombe  à  19%  à  plus  torte  température  (26°  C)  et  à  plus 

faible  humidité  relative  (30%). 

5.  Le  premier  oeuf  capturé  est  tenu  par  les  pièces  buccales  de  la  larve  prédatrice 
pendant  3  heures  40  en  moyenne;  le  2,  pendant  34  min.;  le  3°  et  les  suivants, 
pendant  25  minutes. 

6.  Dans  une  ponte  serrée  (20  oeufs/2  cm2)  on  obtient  en  moyenne  18.79  larves 
actives;  si  ces  oeufs  sont  déposés  au  sol,  on  obtient  11.57  larves  actives. 

7.  La  durée  de  survie  varie  avec  la  nature  de  l’aliment  absorbé: 

avec  1  oeuf  embryonné,  elle  est  de  2.93  jours 

1  »  frais  »  4.09  » 

2  »  »  »  7.21 

3  »  »  »  8.72 

à  jeun  »  2.40 

A  compter  de  3  oeufs,  quelques  larves  muent,  mais  il  faut  8.6  oeufs/larve  pour 
franchir  le  stade  normalement. 

8.  La  résistance  à  la  sécheresse  augmente  lorsque  la  larve  absorbe  un  oeuf. 
Si  l’H.  R.  tombe  de  70%  à  30%,  le  raccourcissement  de  la  durée  de  survie  est  de: 

25.83%  chez  la  larve  à  jeun 

7.85%  chez  la  larve  qui  a  absorbé  un  oeuf  embryonné 
1.71%  »  »  »  »  »  frais 

9.  La  durée  du  premier  stade  larvaire  diminue  de  10.77%  lorsque  la  larve  nourrie 
de  pucerons  a  absorbé  prélablement  2  oeufs  frais. 


BIOLOGICAL  CONTROL  OF  VECTORS  OF  ONCHOCERCIASIS 

BY  USING  SIBLINGS 

G.  H.  Carlsson 

(Helsingborg,  Sweden) 

The  past  fifteen  years  have  implied  a  markedly  increased  interest  in  the  bio¬ 
logical  method  of  insect  pest  control.  Biological  control,  here  used  in  the  sense: 
"non-pest  species  that  drive  out  pest  species  by  competition”  (Beirne,  1962)  is  ne¬ 
cessary  first  as  a  supplement  and  later  as  an  alternative  —  and  a  better  one  —  to 
chemical  insecticides. 

Siblings  form  a  sympatric  complex.  They  are  good  species,  reproductively  isolated 
and  ecologically  distinct  (often  hard  to  prove)  but  with  minimal  morphological  diffe¬ 
rences.  What  some  black  fly  species-complexes  concern  separation  by  means  of 
common  taxonomical  methods  is  often  difficult  and  sometimes  next  to  impossible. 
Cytological  investigations  are  therefore  required,  particularly  for  species  having 
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a  broad  distribution  and  a  wide  ecological  range.  This  is  the  case  with  Simulium 
damnosum  (s.  1.)  and  S.  neavei  (s.  1.),  vectors  of  African  onchocerciasis.  These  two 
species-complexes  have  now  begun  to  be  thoroughfully  investigated  in  order  to  map 
the  different  siblings,  included  in  damnosum  and  neavei.  By  studying  the  former 
we  find  it  hitherto  impossible  to  distinguish  different  siblings  morphologically 
although  there  are  great  variabilties  in  "labile”  characters  and  features  such  as  head 
spots,  postgenal  cleft,  mandibular  ridge,  cephalic  fans  and  posterior  circlet  within 
the  population. 

Ecological  investigations  showed  that  in  some  localities  one  of  fifteen  4 — 6  stages 
larvae  was  attached  to  a  stone,  the  rest  to  other  substrata.  This  might  indicate 
a  "stone-sibling”.  Preliminary  colonization-researches  revealed,  however,  that  "stone- 
larvae”  were  able  to  colonize  other  substrata.  The  existing  ecological  variability, 
which  is  by  far  not  yet  fully  investigated,  gives,  however,  sufficient  space  to  allow 
siblings,  even  if  it  is  now  impossible  to  distinguish  these  from  ecological  findings. 
As  to  now  therefore  the  best  ground  for  further  investigations  is  the  karyological 
mapping  of  siblings  within  S.  damnosum  (s.  1.).  Such  karyological  investigations 
have  shown  that  there  exist  at  least  four  siblings  in  this  complex  within  a  limited 
area  (Dunbar,  1965).  It  is  highly  probable  that  some  siblings  cannot  transmit  Oncho¬ 
cerca  volvulus.  Females  of  "harmless”  siblings  may  be  superior  in  at  least  one  ecolo¬ 
gical  respect:  the  flight  range,  as  0.  volvulus  develops  partly  in  the  thoracic  muscles. 
Parasitologically  there  are  indications  that  Microsporidians  and  Mermitids  are  spe¬ 
cies-bound.  Weakening  of  vector-siblings  should  thus  be  possible  before  introduction 
of  "harmless”  siblings  in  an  area.  From  earlier  investigations  we  know  that  interspe¬ 
cific  and  intraspecific  fluctuations  in  natural  black  fly  populations  are  attributed 
chiefly  to  abiotic  environmental  factors  rather  than  to  competition.  Larval  competition 
in  a  given  microhabitat  is  mainly  individual,  though  specimens  belonging  to  a  given 
species  may  have  a  slighty  more  favourable  position  than  others. 

We  may  now  rise  the  question:  are  there  any  advantages  by  using  non-vector 
siblings  of  S.  damnosum  (s.  1.)  instead  of  "common”  species  for  a  biological  control  of 
vector-siblings?  Before  answering  we  must  take  under  consideration  some  recently 
discovered  effects  and  probabilities  (and  the  following  is  true  for  especially  the 
relations  black  fly  —  0.  volvulus  but  also  for  black  fly  —  other  parasites,  predators 
and  competitors  and  partly  for  man— black  fly):  a)  the  generic  feed-back  mechanism 
when  parasites,  predators,  herbivors  and  competitors,  such  as  siblings  within  the 
same  microhabitat,  can  be  regulated  and  gradually  evolve  towards  homeostatis  with 
their  community  associates  (Am.  Natur.,  1961);  b)  results  from  investigations  on 
natural  regulation  in  field-populations  of  two  closely  related  co-existing  species 
(Broadhead,  Wapshere,  1965);  c)  the  probable  fact  that  the  genetic  differences  are 
smaller  between  siblings  than  between  morphologically  distinct  species;  d)  the  possi¬ 
bility  that  two  siblings  of  S.  damnosum  (s.  1.)  may  have  identical  ecology  during 
the  larval  stages  but  differ  as  adults  and  vice  versa;  e)  a  genetically  diverse  host- 
population  leads  to  a  genetically  diverse  pathogen  population  —  specific  pathogen 
genotypes  could  attack  only  specific  host  genotypes.  Hence  a  sufficient  discontinuity 
in  the  black  fly  host  population  would  limit  the  number  of  0.  volvulus ,  able  to 
attack  man.  With  due  consideration  to  the  discussion  above  the  answer  to  our 
question  should  be:  there  are  advantages  by  using  siblings,  aspecially  because  the 
development  against  homeostatis  would  be  easier  and  quicker  without  too  much 
disturbances  in  the  natural  balance.  A  disadvantage  might  be  the  possibility  that 
0.  volvulus  would  easier  adapt  as  a  host  a  non-vector  sibling  than  another,  morpho¬ 
logically  distinct  species  (cf.,  however,  "e”)  above.  It  is  also  possible  that  the  resi¬ 
stance-genes  system  is  the  same  for  widely  separated  species). 

Conclusion:  it  seems  to  be  à  promising  method  to  use  non-vector  siblings  of 
S.  damnosum  (s.  1.)  for  a  biological  control  of  vector-siblings  of  onchocerciasis. 
First,  however,  we  need  thorough  investigations,  limited  to  certain  districts  where 
we  may  study  in  detail  primarily  the  ecology,  parasitology  and  karyology  of  vector 
species.  Main  objectives  on  Ecology:  a)  to  collect  and  record  data  on  the  prevalence 
and  distribution  of  the  early  stages  of  vector  species  in  all  kinds  of  watercourses 
within  the  area;  b)  to  establish  the  minimum  length  of  the  larval  life  of  the 
vector-species;  c)  to  find  "optimum  conditions”  for  larvae  and  pupae  of  vector 
species;  d)  to  make  observations  on  the  prevalence  of  adult  vector  species  and  their 
appearance  in  connection  with  the  rainy  period;  this  includes  investigations  on 
dry-season  survival;  e)  to  elucidate  the  flight  range  of  any  particular  vector; 
f)  to  map  lakes  and  pools  along  the  rivers  and  explore  their  influence  on  vector 
species,  including  the  "collecting-mirror”  effects  of  lakes  on  females  and  the  lakes 
role  as  food-supply  reservoirs  to  the  larvae  downstream.  To  get  the  "ecological 
background”  data  should  be  obtained  on  rainfall,  variations  in  discharge  of  water, 
prevailing  winds,  topography  auxotrophy,  etc. 

Parasitology:  a)  parasites  (excluding  0.  volvulus )  on  different  stages  of  vector 
species  1)  in  and  around  different  parts  of  various  watercourses  and  2)  in  relation 
to  population  density;  b)  O.  volvulus  1)  total  number  of  vector  specimens  dissected, 
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2)  proportions  of  infected  to  non-infected  in  females  of  different  ages,  3)  number 
of  infective-stage  larvae. 

Karyology:  Mapping  of  salivary-gland  chromosomes  of  larvae  of  vector  species 
from  all  localities  investigated,  to  find  siblings  and  to  relate  them  to  the  distribution 
of  onchocerciasis. 


UN  CAS  INTERESSANT  D’ADAPTATION  D’UN  PARASITE  OOPHAGE 

A  DES  HOTES  DIFFERENTS 

B.  Cavalcasene 
(Italy) 

Pendant  une  tournée  effectuée  en  Sardaigne  dans  la  zone  de  Siniscola  en  Sep¬ 
tembre  1963,  j’ai  eu  l’occasion  d’observer  pour  la  première  fois  sur  l’axe  de  l’inflores- 
censce,  déjà  complètement  sec,  d 'Asphodelus  ramosum  L.  de  nombreuses  ovipositions 
d’un  orthoptère,  successivement  identifié  comme  Uromenus  brevicollis  insularis  Cho- 
pard  ( Orthoptera ,  Ensifera ,  Ephippiggeridae) . 

Le  comportement  bio-ethologique  de  cet  ensifère,  que  l’on  trouve  seulement  en 
Sardaigne  et  en  Corse  et  qui  dépose  aussi  sur  la  férule  ( Ferula  communis  L.),  a  été 
récemment  décrit  dans  un  travail  de  Crovetti  (1963),  auquel  je  renvoie  pour  des  ren¬ 
seignements  plus  détaillés  sur  l’éthologie  et  la  position  systématique  de  l’espèce. 

Après  quelque  temps,  du  matérial  récolté  en  1963  et  pendant  let  tournées  succes¬ 
sives  faites  en  diverses  localités  de  la  Sardaigne  (Olbia,  Siniscola,  Tempio  Pausania) 
sont  éclos  de  nombreux  parasites  oophages. 

Les  espèces  les  plus  communes,  que  j’ai  pu  classer  grâce  à  l’aimable  collabora¬ 
tion  des  spécialistes  du  Centre  d’identification  pour  les  Insectes  entomophages  de  la 
O.  I.  L.  B.,1  étaient  le  Proctotrupoide  Parapegus  dubius  Kieffer  ( Proctotrupoidea , 
Scelionidae) ,  déjà  signalé  par  Crovetti  (1963),  et  deux  espèces  nouvelles  de  Chalcidiens 
décrites  (Ferrière,  1968)  comme  Centrodora  italica  ( Chalcidoidea ,  Aphelinidae ,  Apheli- 
ninae)  et  Anastatus  uromeni  ( Chalcidoidea ,  Eupelmidae) . 

Le  parasite  de  loin  le  plus  fréquent  était  Centrodora  italica ,  qui  dans  quelques 
échantillons  atteignait  des  pourcentages  de  parasitisme  de  40 — 50%. 

Renfermant  le  parasite  dans  une  éprouvette  contenant  une  tige  sèche  d’asphodèle 
avec  des  ovipositions  d 'Uromenus  brevicollis  insularis ,  j’ai  constaté  qu’on  pouvait 
obtenir  avec  extrême  facilité  la  déposition  du  parasite  en  captivité.  Cela  m’a  amené 
à  essayer  l’élevage  sur  d’autres  hôtes  afin  de  pouvoir  utiliser  le  parasite  pour  la  lutte 
biologique. 

Les  résultats  ont  été  satisfaisants,  car  j’ai  réussi  à  élever  le  parasite  soit  sur  les 
oeufs  d’un  autre  Ephippigère,2  assez  répandu  aux  alentours  de  Rome,  qui  dépose  ses 
oeufs  comme  U.  brevicollis  insularis ,  creusant  une  série  de  trous  dans  la  tige  sèche 
d’asphodèle,  soit  sur  les  oeufs  du  Cerambycide  Saperda  carcharías  L.  Dans  ce  dernier 
cas,  les  oeufs  ont  été  extraits  de  l’écorce  du  peuplier,  dans  laquelle  sont  habituelle¬ 
ment  déposés,  et  renfermés  dans  une  éprouvette  avec  de  nombreux  adultes  de  Centro¬ 
dora  italica.  Il  n’a  pas  été  possible,  par  contre,  d’obtenir  la  parasitisation  d’oeufs  se 
trouvant  dans  leur  position  naturelle,  au-dessous  de  l’écorce;  cela  à  cause,  peut-être, 
des  difficultés  que  l’insecte  doit  surmonter  pour  réjoindre  l’oeuf  qui  est  inséré  dans 
une  fissure  creusée  par  la  Saperde  dans  l’écorce. 

De  toute  façon,  à  ce  qu’il  me  résulte,  celle-ci  est  la  première  communication 
d'élevage  d 'Aphelinidae,  parasites  des  oeufs  d’ Ephippiggeridae,  sur  des  oeufs  de  Ce- 
rambycidae;  le  fait  est  particulièrement  significatif  compte  tenu  de  la  grande  diffé¬ 
rence  de  position  systématique  des  deux  hôtes. 

La  période  de  développment  larvaire  sur  les  oeufs  de  Saperde  est  résultée  presque 
à  celle  observée  sur  les  oeufs  de  U.  brevicollis  insularis ;  à  la  température  de  20 — 25°  C, 
quelque  trente  jours  se  sont  passés  entre  l’oviposition  et  l’éclosion  de  la  nouvelle 
génération. 

Les  Centrodora  sorties  des  oeufs  du  Cerambycide,  qui  semblent  tout  à  fait  norma¬ 
les,  ont  à  leur  fois  déposé  sur  les  oeufs  de  Saperde,  donnant  lieu  à  une  nouvelle 
génération.  J’ai  pu  observer,  en  outre,  aussi  quelques  cas  d’hyperparasitisme,  dans 
lesquels  Centrodora  italica  s’est  développée  aux  dépens  d 'Euderus  caudatus  Thoms. 
( Eulophidae ,  Entedontinae) ,  espèce  qui  est  citée  comme  parasite  des  oeufs  de  S.  car- 


1  Je  tiens  à  adresser  ici  mes  remerciements  les  plus  vifs  au  Dr.  Boucek  (Natio¬ 
nal  Museum,  Praha-Kunratice)  qui  a  classé  Parapegus  dubius  Kieffer,  et  au  Dr.  Fer¬ 
rière  (Museum  d’histoire  naturelle,  Cenève)  qui  a  classé  et  décrit  Anastatus  uromeni 
et  Centrodora  italica. 

2  L'espèce  est  encore  en  cours  d’identification. 
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chañas  et  populnea  dans  l’Europe  Septentrionale  (Petrova,  1958)  et  qui  a  été  trouvée 
par  De  Bellis  3  (en  course  de  publication)  en  plusieurs  régions  italiennes. 

Cette  observation  démontre  Fextrême  adaptabilité  de  Centrodora  italica  à  son 
hôte  et  cela  permettrait  de  l’utiliser  pour  la  lutte  biologique  contre  plusieurs  insectes. 
D'autre  part,  ce  fait  met  en  garde  contre  les  complexes  intéractions  qui  pourraient 
se  vérifier  si  l’on  essayait  d’employer  le  parasite  sans  une  préalable  soigneuse  étude 
du  milieu  (entendu  comme  complexe  hôte-parasites)  où  il  devra  exercer  son  action. 


CONTRIBUTION  A  L’ÉTUDE  D’UN  COMPLEXE  DE  TORDEUSES 
DES  BOURGEONS  ET  PAMEAUX  DE  POMMIER 

P.  J.  Charles 

(Station  de  Recherches  de  Lutte  Biologique  et  de  Biocoenotique,  Versailles,  France) 

Afin  d’obtenir  un  contrôle  plus  rationnel  des  Tordeuses  dans  un  programme  de 
lutte  intégrée,  il  est  nécessaire  de  déterminer  les  facteurs  de  régulation  de  leurs 
niveaux  de  populations.  Dans  les  conditions  de  mésoclimat  du  Bassin  Parisien,  cette 
étude  a  été  abordée  dans  un  pré-verger  constitué  d’une  centaine  d’arbres  âgés  ne  re¬ 
cevant  aucun  traitement  phytosanitaire,  situé  à  Eragny-sur-Epte  (Oise)  à  proximité 
d’une  forêt. 

Dans  une  première  étape  d’inventaire,  la  capture  au  piège  lumineux  au  cours 
de  l’été  1966  de  1147  Tortricides  pour  un  total  de  5178  Lépidoptères  illustrait  la  grande 
abondance  des  Tordeuses  dans  ce  milieu.  1086  spécimens  avaient  pu  être  déterminés 
et  représentaient  52  espèces,  parmi  lesquelles  13  espèces  susceptibles  de  se  déve¬ 
lopper  sur  Pommier. 

Au  printemps  1967  ont  été  effectués  des  prélèvements  de  100  rameaux  dans  la 
moitié  inférieure  des  couronnes  foliaires.  Chaque  prélèvement  correspondait  à  envi¬ 
ron  1000  bourgeons  (floraux  +  foliaires)  et  le  nombre  de  chenilles  obtenues  a  varié 
entre  60  et  106  par  prélèvement.  Toutes  ces  chenilles  ont  été  mises  en  élevage  au  la¬ 
boratoire. 

Les  chenilles  prélevées  au  cours  du  mois  d’avril  se  répartissent  entre  les  espèces 
suivantes: 

Pandemis  ribeana  Hb.  +  P.  corylana  Fab.+P.  dumetana  Tr.  (?) . 8% 


Choristoneura  sorbiana  Hb . 3 

Árchips  podarus  Scop . 4 

Bopobota  naevana  Hb . 11 

Spilonota  ocellana  F . 11 

Hedya  nubiferana  Haw . 39 


Chenilles  mortes  déterminées  avec  insuffisamment  de  précision  ....  22 

Certaines  espèces,  susceptibles  de  s’attaquer  au  Pommier  et  dont  les  imagos 
avaient  été  capturés  au  piège  lumineux  n’ont  pas  été  rencontrées  dans  les  prélève¬ 
ments,  soit  qu’elles  aient  échappé  à  l’échantillonage  en  raison  de  leur  faible  fréquence 
ou  de  leur  répartition  très  hétérogène  sur  Pommier,  soit  qu’elles  s’alimentent  ici 
exclusivement  sur  des  Rosacées  sauvages  ( Prunus  spinosa ,  Rosa  canina ,  Crataegus , 
Bubus)  communes  dans  les  haies  qui  bordent  le  verger.  Il  s’agit  de:  Pandemis  hepa- 
rana  Den.  et  Schiff.,  Choristoneura  diversana  Hb.,  Archips  hylosteanus  L.,  Acleris 
rhombana  Den.  et  Schiff.,  Acleris  variegana  Den.  et  Schiff,  et  Croesia  holmiana  L. 

La  réduction  des  populations  dans  les  élevages  au  laboratoire  se  présente  globa¬ 
lement  comme  suit: 


Chenilles  mortes  par  manipulation  ou  cause  inconnue . 11% 

»  »  »  bactériose  ou  protozoonose . 11 

»  »  »  polyédrose  nucléaire . 6 

»  »  »  par  parasitisme . 20 

Nymphes  mortes . 6 

Papillons  éclos . . . 16 


Les  20%  de  mortalité  ont  été  provoqués  par  les  Hyménoptères  suivants  déterminés 
par  M.  Grange. 

Ichneumonidae:  Glypta  pedata  Desv. 

Angitia  armillata  Cr. 

Lissonota  carbonaria  Hlm. 

3  L’espèce  a  été  classée  par  le  Prof.  Domenichini  (Institut  d’Entomologie  Agricole 
de  l’Université  de  Milan)  que  je  remercie  vivement. 
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Braconidae: 


Macrocentrus  abdominalis  F. 

Ascogaster  quadridentatus  Wsm.  (le  plus  frequent,  30%) 
Apanteles  sp.  (2  espèces) 

Apanteles  ater  Ratz. 

Ainsi,  comme  on  l’a  constaté  en  Crimée  dans  les  vergers  situés  dans  3  zones  cli¬ 
matiques  différentes  (Galetenko,  1966),  l’on  se  trouve  en  présence  d’un  complexe 
varié  comportent  une  espèce  dominante,  en  l’occurence  la  tordeuse  verte  des  bourgeons 
de  Pommier.  Hedya  nubiferana  Haw  .=Argyroploce  varie  gana  Hbn.). 

Les  parasites  sont  relativement  abondants:  l’expèce  la  plus  fréquente  Ascogaster 
quadridentatus  Wsm.,  comme  pour  sa  polyphagie  (Sweetman,  1958)  a  été  également 
signalée  dans  la  région  parisienne  comme  parasite  du  Carpocapse  (Coutin  et  Colombin, 
1960).  L’Ichneumonide  Angitia  armillata  Gr.,  connu  comme  parasite  d’Hyponomeute 
a  déjà  été  obtenu  dans  le  même  verger  (Martouret,  1966).  Il  n’a  pas  été  trouvé 
de  Diptères  parasites  à  la  différence  de  ce  qui  se  produit  dans  de  nombreuses  régions. 

La  poursuite  des  recherches  doit  permettre  de  compléter  ces  résultats  sur  le  plan 
qualitatif  et  de  les  préciser  sur  le  plan  quantitatif. 


THE  THEORETICAL  BASIS  OF  IMPORTATION  OF  NATURAL  ENEMIES 

r 

P.  D  e  B  a  c  h 

(University  of  California,  Riverside,  U.S.A.) 

The  discovery  and  importation  of  new  natural  enemies  is  being  sadly  neglected 
in  most  countries  today.  Many  serious  pests  throughout  the  world  remain  untouched 
by  any  attempts  at  classical  biological  control  through  importation.  We  need  much 
more  emphasis  on  this  relatively  neglected  phase  of  pest  control  and  it  is,  therefore, 
doubly  important  to  clarify  questions  which  may  reduce  or  slow  down  the  amount 
of  research  and  application  in  this  field. 

Unfortunately,  it  is  impossible  here  to  discuss  certain  controversial  papers 
in  the  detail  they  deserve,  but  it  is  hoped  that  the  reader  will  be  stimulated  to  fur¬ 
ther  critical  study  concerning  the  questions  involved. 

First,  I  consider  that  there  has  been  undue  and  misleading  emphasis  concerning 
the  number  of  natural  enemies  that  fail  to  become  established  following  importation, 
with  the  implication  that  biological  control  as  applied  pest  control  is  thus  unsuc¬ 
cessful  (Turnbull,  1967).  Actually,  I  do  not  consider  the  ratio  to  be  too  low,  all 
things  considered.  However,  the  success  of  applied  biological  control  is  not  evidenced 
by  this  ratio,  but  rather  by  the  large  number  of  successful  cases  of  pest  insects  which 
have  been  regulated  at  low  population  levels  by  natural  enemies  and  by  the  enormous 
financial  savings  which  have  resulted.  (See:  DeBach,  1964,  Biological  Control  of 
Insect  Pests  and  Weeds,  Chapters  1  and  24). 

Watt  (1965)  has  written  an  interesting  paper  dealing  with  importation  strategies 
in  biological  control,  much  of  which  is  based  on  data  derived  from  studies  on  com¬ 
munity  stability.  The  factors  responsible  for  community  stability  are  not  necessarily 
the  same  or  even  similar  to  those  responsible  for  single  species  population  regulation, 
which  is  the  problem  in  biological  control.  Some  of  his  statements  or  conclusions  and 
my  comments  breifly  follow:  "The  best  type  of  biological  control  agent  is  one  that 
has  no  direct  competitor  species”  or,  stated  in  another  way,  a  species  that  was  re¬ 
leased  alone  could  be  successful,  but  if  released  along  with  (or  among)  other  species, 
would  not  be. 

There  is  probably  no  "type”  of  biological  control  agent  that  does  not  have 
direct  competitor  species.  If  Watt  means  that  a  given  natural  enemy  is  better  off 
without  direct  competition,  he  may  be  correct.  However,  it  has  been  shown  that  direct 
competition  between  natural  enemies  does  not  adversely  affect  the  host  population 
itself  to  cause  an  increase;  in  fact,  it  usually  improves  host  population  regulation 
if  a  more  effective  species  is  introduced,  even  though  one  natural  enemy  species 
may  be  eliminated.  (DeBach,  Sundby,  1963;  DeBach,  1966). 

"Also,  the  most  unstable  biological  control  agents,  and  hence  those  capable 
of  controlling  an  unstable  pest,  will  be  polyphagous”.  I  reject  this  hypothesis  on  both 
theoretical  and  practical  grounds.  Virtually  all  of  the  highly  successful  cases  of  bio¬ 
logical  control  have  been  achieved  by  the  importation  of  rather  highly  specific  na¬ 
tural  enemies,  not  polyphagous  ones. 

"Hence,  . . .  there  is  no  point  in  releasing  a  number  of  different  species  of  biolo- 
gcal  control  agents,  as  opposed  to  one  species  carefully  prescreened”.  ". . .  why  is  it 
worthwhile  to  add  any  biological  control  agents  at  all  to  a  complex  of  parasites  and 
predators  already  unable  to  control  a  pest. . .  ?”  ". . .  it  does  not  make  sense  to  add 
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one  more  entomophagous  species  to  a  complex,  unless  that  species  has  one  of  two 
characteristics: 

1.  It  fills  some  functional  niche  not  already  filled.  . . 

2.  It  fills  some  niche  already  filled  more  effectively  than  the  species  already 
filling  it”. 

The  latter  two  points  of  Dr.  Watt  are  merely  another  way  of  designating  a  more 
effective  natural  enemy;  so,  in  the  final  accounting,  he  has  said  that  it  does  not 
make  sense  to  import  a  new  natural  enemy  unless  it  is  more  effective  than  the  ones 
already  established.  Obviously  this  is  always  the  goal  in  biological  control  projects. 
His  suggestion,  based  on  Turnbull  and  Chant’s  idea  (1961),  that  only  one  species 
of  natural  enemy,  carefully  prescreened,  be  imported,  is  an  unrealistic  ideal  which 
does  not  fit  either  ecological  theory  or  biological  control  practice.  All  biologically 
and  ecologically  sound  biological  control  projects  involve  a  large  and  precise  amount 
of  prescreening  of  imported  natural  enemies.  No  one,  however,  has  yet  published 
criteria  which  will  enable  accurate  preranking  of  natural  enemies  for  importation 
against  a  given  pest  even  in  one  limited  habitat,  much  less  throughout  the  range. 
Analysis  of  successful  projects  indicates  the  desirability  of  importing,  either  simulta¬ 
neously  or  consecutively,  all  promising  natural  enemies  of  a  given  pest  (DeBach, 
1964,  Chapter  24,  p.  121). 

Turnbull  and  Chant  (1961)  have  discussed  various  other  aspects  of  natural  enemy 
importation  policy.  They  are,  I  feel,  unduly  critical  of  biological  control  practices 
without  offering  much  in  the  Way  of  constructive  suggestions.  I  shall  refer  to  only 
one  statement  here  —  "Indirect  pests  are  suitable  subjects  for  biological  control; 
direct  pests  are  not”.  By  direct  pests  they  mean  ones  which,  by  directly  attacking 
the  crop,  immidiately  destroy  a  significant  part  of  it’s  value.  The  codling  moth 
on  apples  would  be  an  example. 

This  statement  is  much  too  strong.  Indirect  pests  might  be  more  promising 
subjects  for  biological  control,  but  direct  pests  can  be  controlled  very  successfully 
on  occasion.  The  olive  scale,  Parlatoria  oleae  (Colvée)  in  California  is  a  direct  pest 
on  olives.  One  scale  insect  on  a  fruit  may  make  it  unsuitable  commercially.  The  gro¬ 
wer  can  tolerate  less  than  5%  of  the  fruit  having  one  or  more  scales  present. 
This  is  comparable  to  the  situation  with  the  codling  moth,  yet  the  olive  scale  has 
now  been  very  successfully  controlled  in  California  through  the  complementary  inte¬ 
raction  of  two  species  of  imported  parasites.  How,  normally  less  than  1%  of  the  fruits 
are  infested  in  groves  under  biological  control  (Kennet,  Huffaker,  Finny,  1966;  Huf- 
faker,  Kennet,  1966).  What  a  pity  it  would  have  been  had  this  project  not  been 
attempted  because  the  olive  scale  was  a  direct  pest. 

Turnbull  (1967)  continues  to  write  in  a  general  and  critical  vein  of  biological 
control  and  population  ecology.  He  seems  to  believe  that  the  accepted  goal  in  impor¬ 
tation  of  natural  enemies  is  to  colonize  many  species  in  order  to  increase  diversity 
of  the  environment  and  thus  add  to  the  stability  of  the  community.  However,  diver¬ 
sity  itself  is  not  the  goal  and  may  not  be  necessary.  One  really  effective  enemy 
may  be  —  and  often  is  —  enough  to  regulate  a  host  species  at  low  population  levels 
even  though  it’s  colonization  may  eliminate  other  natural  enemy  species  and  actually 
reduce  the  diversity  of  natural  enemy  species.  It  is  emphasized  again  that  the  regu¬ 
lation  of  a  species  population  by  natural  enemies  (i.  e.  production  of  stability 
in  a  sense)  is  not  necessarily  based  on  the  same  phenomena  as  community  stability 
in  relation  to  species  diversity.  We  do  not  import  a  series  of  natural  enemies  merely 
to  achieve  diversity  alone.  We  do  so  to  screen  and  thus  obtain  the  best  enemy  (ies) 
for  a  pest  in  a  particular  habitat,  or  in  various  habitats,  or  to  fill  various  niches 
or  to  overcome  various  ecological  or  biological  problems. 

Turnbull  tends  to  reject  quite  arbitrarily  the  considerable  financial  benefits 
which  have  derived  from  natural  enemy  colonization,  even  though  Chant  (1966)  has 
stated  that  the  savings  to  agriculture  from  each  research  dollar  invested  in  biologi¬ 
cal  control  has  been  in  the  ratio  of  30  to  1.  The  message  of  this  paper  apparently 
is  that  we  need  better  scientific  knowledge  of  natural  enemies  in  order  to  obtain 
specific  agents  to  carry  out  specific  tasks.  However,  we  are  astonished  by  the  final 
sentence,  which  reads:  "In  fact,  we  have  little  reason  to  suspect  that  such  organisms 
exist”.  This  statement  inexplicably  ignores  the  large  and  well-known  list  of  highly 
efficient  natural  enemies,  such  as  Rodolia  cardinalis. 

As  a  result  of  the  publications  discussed,  and  others,  some  workers  have  accepted 
various  ideas,  including:  (1)  only  import  the  single  best  natural  enemy  for  a  given 
host,  because  competition  with  others  may  reduce  its  effectiveness;  (2)  do  not  import 
any  new  natural  enemies  because  the  current  degree  of  biological  control  (even 
thought  not  entirely  satisfactory)  may  be  upset,  i.  e.,  competition  between  entomo- 
phaga  may  lead  to  prey  outbreaks;  (3)  do  not  colonize  newly  imported  natural  ene¬ 
mies  until  "basic”  ecological  and  biological  studies  have  been  completed  —  perhaps 
for  two  or  three  years.  I  do  not  concur  with  any  of  these  ideas  which  limit  the  disco¬ 
very  importation  and  colonization  of  selected  natural  enemies. 


The  following  is  suggested  in  connection  with  importation  policy  and  practice 
in  biological  control: 

(1)  The  discovery  and  importation  of  new  natural  enemies  needs  much  greater 
emphasis.  Many  opportunities  are  being  neglected.  The  financial  return  on  the  re¬ 
search  investment  has  been  very  great  and  justifies  much  greater  research  effort. 

(2)  Native  as  well  as  exotic  pests  are  suitable  objects  for  biological  control  by 
importation  of  natural  enemies.  (Pimentel,  1963). 

(3)  Direct  pests  are  suitable  objects  for  biological  control,  but  the  probabilities 
for  success  may  be  somewhat  lower  than  with  indirect  pests. 

(4)  Multiple  importation  of  diverse  natural  enemies  is  the  only  practical  manner 
of  obtaining  the  best  natural  enemy  for  a  given  habitat,  or  the  best  combination 
for  this  habitat,  or  the  best  combination  for  the  entire  host  range. 

(5)  The  competitive  displacement  principle  reveals  that  competition  between  na¬ 
tural  enemies  normally  is  not  detrimental  to  host  population  regulation,  in  fact,  the 
displacement  of  an  effective  enemy  species  by  another  species  means  that  the  second 
is  more  effective  and  will  produce  better  host  population  regulation. 

(6)  There  usually  is  one  best  enemy  for  each  pest  species  in  a  given  habitat, 
but  a  second  or  third  enemy  species  may  add  to  host  population  regulation  and 
may  in  fact  be  necessary.  The  best  enemy  species  may  differ  in  different  host  ha¬ 
bitats,  hence  there  is  generally  no  one  best  natural  enemy  throughout  the  range 
of  a  pest  species.  Therefore,  all  natural  enemies  of  any  promise  should  be  imported 
and  tried. 

(7)  The  best  natural  enemy  may  not  be  found  until  all  natural  enemies  are 
known,  hence,  basic  studies  in  biosystematics  are  of  utmost  importance  and  need 
increased  emphasis  and  support. 

(8)  From  a  practical  standpoint,  long-term  basic  ecological  research  on  a  pest 
species  need  not  precede  importation  of  new  natural  enemies.  Such  studies  are  not 
likely  to  help  a  really  effective  enemy.  However,  the  enemy  cannot  help 
in  control  unless  it  is  imported.  Any  delay  in  discovery,  importation  and  coloniza¬ 
tion  of  a  really  effective  natural  enemy  merely  lengthens  the  period  that 
the  species  remains  a  pest. 

(9)  The  ultimate  success  of  a  given  natural  enemy  candidate  for  importation 
cannot  be  predicted  in  advance,  but  we  can  find  and  select  good  risks.  The  effecti¬ 
veness  of  natural  enemies  can  be  evaluated  —  experimentally  or  *  otherwise  — 
in  the  country  where  they  occur  and  their  potential  estimated.  An  effective  na¬ 
tural  enemy  can  be  deduced  to  have  the  following  characteristics:  a)  high  searching 
ability,  b)  high  degree  of  host  specificity  or  preference,  c)  good  reproductive  capacity- 
relative  to  the  host,  and  d)  good  adaptation  to  a  wide  range  of  environmental  condi¬ 
tions.  The  most  essential  characteristic  is  (a)  preceding.  It  should  be  borne  in  mind 
that  a  really  effective  enemy  may  be  scarce  in  its  native  home  because  it  regulates 
the  host  population  at  low  levels. 

"(IO)  A  good  natural  enemy  becomes  established  easily  and  rapidly.  Intensive  and 
continued  research  effort  should  not  be  wasted  on  ones  that  don’t  (Clausen,  1951). 
Complicated  and  expensive  programs  are  not  necessarily  required  to  achieve  success¬ 
ful  results  (DeBach,  Argyriou,  1967). 

(Tl)  Basic  research  on  importation  policy,  and  on  the  population  ecology  and 
genetics  of  colonizing  species  (Wilson,  1965;  Force,  1967),  should  receive  more 
emphasis  but  should  not  reduce  in  any  way  continued  and  increasing  emphasis 
on  current  procedures  for  importation  of  new  enemies. 

(12)  No  geographical  area  or  crop  or  pest  insect  should  be  prejudged  as  being 
unsatisfactory  for  biological  control  attempts.  The  wide  variety  of  successful  results 
now  obtained  from  importation  of  natural  enemies  suggests  that  nearly  anything 
is  possible. 


OnBIT  nPHMEHEHHH  TPHXOrPAMMbI 
( TRICHOGRAMMA  EVANESCENS  WESTW.) 
nPOTHB  03HM0H  COBKH  H  KyKypy3HOrO  MOTBIJIbKA 

B  yCJIOBHHX  yKPAHHbl 

N.  P.  Diadetchko,  N.  M.  T  r  o  n  —  H.  n.  h  g  e  n  k  0,  II.  M,  T  p  o  h  b 

( yKpauHCKuü  HayHHo-uccjiedoecLTejibCKuü  uhctutijt  3aiyuTbi  pacreHuü, 

Kuee,  CCCP) 

Meiog  MaccoBoro  pa3MHO}KeiiHH  3HTOMo<|)aroB  c  nocjiegyiomHM  nx  BtmycKOM 
b  onarn  BpegHTejien  pa3pa6oTan  6ojiee  mni  MeHee  ygoBJieTBopnTejiLHo  tojilko  gjm 
TpiixorpaMMbi. 
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B  ycjiOBHHX  ynpamibi  TpiixorpaMMy  Haaajni  hphmghhtl  c  1935  r.  npoTiiB  pejioro 
pnfla  BpefliiTejieii.  Ecjih  b  Haaajie  TpnxorpaMMa  npnMeiiHJiacb  eaiero^no  na  150— 
200  tbic.  ra  nponamnwx  KyjibTyp,  oropo^ax,  aepHbix  napax,  to  b  nocjiefliine  toabi 
ee  npHMeHGHHe  yBejinaiuiocb  ßo  350—500  tbic.  ra,  a  b  1967  r.  AocTnrjio  750  tbic.  ra. 
Ha  èjiiDKaiimiie  ^Ba — Tpn  ro^a  njiamipyeTca  pe3Koe  yBejiiiaeiiiie  oöpaöaTbiBaeMbix 
TpiixorpaMMOH  njioma^en  (okojio  7  mjih  ra  noceBOB  KyKypy3bi,  CBeKjibi  n  ftpyrnx 
nponaniHbix  KyjibTyp,  a  Tan>Ke  aepiibix  napoB). 

B  pe3yjibTaTe  nccJieflOBaHiin,  npoBeflemibix  b  jiaöopaTopmi  önoMeTo^a  ynpami- 
CKoro  HHCTHTyTa  3am;iiTbi  pacTennn  h  TpnxorpaMMHbix  JiaöopaTopnn,  öbijih  H3yaeHbi 
6nojiornaecKHe  ocoSemiocTii  pa3Hbix  bii/job  TpnxorpaMMbi  b  pa3JinaHbix  3onax  pecnyö- 
JIHKH,  oöoöipeii  onbiT  npHMeneHHH  6ypon  TpnxorpaMMbi  npoTHB  o3Hmoh  cobkh  (Agro- 
tis  segetum  Schiff.),  KyKypy3Horo  MOTbiJibKa  ( Pyrausta  nubilalis  Hb.).  ycTaiiOBjieHO, 
hto  Ha  ynpaHHe  Hanöojiee  ÖJiaronpnaTHbie  ycjioBiia  fljia  Hcnojib30BannH  TpnxorpaMMbi 
HMeioTCH  b  30Hax  JlecocTenn  h  noJiecbH,  a  Tanaœ  b  panoHax  nojiHBHoro  3eMJie,o;ejiiiH 

CTenHOH  30HbI. 

Ocoöbiii  iiHTepec  npeflCTaBJiaeT  npnMeHeHHe  TpnxorpaMM  npoTHB  03hmoíí  cobkh. 
Ha  ynpaHHe  03HMaa  coBKa  pa3MH0>KaeTCH  b  ßByx  noKOJieHiiax.  nepßoe  noKOJieiiHe 
Bpe^HT  caxapHoii  CBeKJie  n  ÆpyraM  nponatUHbiM  KyjibTypaM,  BTopoe  —  Bcxo^aM  03ii- 
MBix  xjieöoB.  BbinycK  6ypon  TpnxorpaMMbi  npoH3B03iiTcn  b  Haaajie  MaccoBon  anpe- 
KJia^KH  cobkh  H3  pacaeTa  20  Tbic.  aiipeepoB  Ha  1  ra.  Ha  noceßax  caxapnon  CBeKjibi 
TpnxorpaMMa  ymiaTOHîaeT  50 — 60%  npn  Majion  ancaemiocTH  anu;  cobkh  h  70 — 80% 
npn  ôojibiHOH  HHCJieHHocTH.  Ha  aepHbix  h  3aHHTbix  napax,  iipyipnx  nop  noceB  obhmbix 
xjieöoB,  TpnxorpaMMa  ymiaToacaeT  imorpa  70—80,  HHorpa  po  95%  hhd,  cobkh.  Bo  Bcex 
cjiyaaax  b  pe3yjibTaTe  npHMCHeHHH  TpnxorpaMMbi  oTMeaaeTca  3HaanTejibHoe  cHHîKeHne 
HHCJieHHOCTii  ryceHHii,  cobkh.  npnöaBKa  ypoHían  03hmoíí  nineHnpbi  Ha  nojinx,  rpe  npn- 
MeHHJiacb  TpnxorpaMMa,  6buia  Ha  2—3  n,  c  1  ra  Bbirne,  aeM  Ha  yaacTKax,  rpe  ee 
He  BbinycKajiH.  H3BecTHO,  hto  4-KpaTHaa  KyjibTHBapna  napoB  3HaanTejibHo  cHHHtaeT 
HiicjieHHOCTb  ryceHiiu;  o3hmoii  cobkh.  CoaeTaa  arpoTexHnaecKne  MeponpHHTHa  Ha  na¬ 
pax  C  BbinyCKOM  TpnxorpaMMbi,  MOJKHO  CHH3HTB  HHCJieHHOCTb  Bpe^HTeJIH  ftO  MHHHMyMa, 
He  npepcTaBJiaioipero  yrpo3bi  öypyipnM  noceßaM. 

TaK,  b  1967  r.  b  xo3HÌicTBax  JlyöeHCKoro  paiioHa  nojiTaBCKon  o6ji.  Ha  Kampoii 
nojioBHHe  nona,  OTBepeHHoro  nop  nap,  öbijia  BbinyipeHa  TpnxorpaMMa.  OKa3aJiocb,  hto 
Ha  yaacTKax  nojieii,  rpe  npoBopnjiacb  tojibko  KyjibTHBapiia,  ancJieHHOCTb  ryceHHu; 
cmi3Hjiacb  c  17.4  flo  2.2,  a  TaM,  rpe  npnMeHHJiacb  TpnxorpaMMa,  ^o  0.2  Ha  1  m2 
b  cpe^HeM.  Ha  Tex  nojiax,  rpe  TpnxorpaMMa  npnMeHHJiacb  npoTHB  o3hmoíí  cobkh, 
npoBepemia  XHMnaecKnx  oôpaôoTOK  ne  noTpeöoBajiocb. 

BaHiHenniHM  BpepiiTejieM  Kynypy3bi  HBJiaeTCH  KyKypy3Hbin  motbijick,  Bbi3biBaio- 
m;HH  b  ycjioBnax  nojiecba  n  JlecocTenn  ynpaimbi  cHiraeHne  ypo>Kaa  3epHa  na 
10 — 15%  h  6ojiee.  npoTHB  Kynypy3Horo  MOTbiJibKa  npiiMeHaeTca  6ypaa  TpnxorpaMMa 
H3  pacaeTa  30—50  tbic.  Ha  1  ra.  Hnpeepa  BbinycKaioT  b  pBa  cpona:  b  Haaaae  MaccoBoii 
anpeKaa^Kii  MOTbiJibKa  n  aepe3  10—12  pHeii.  B  pe3yjibTaTe  noBpeœpeHHOCTb  pacTemni 
CHHHîaeTca  Ha  55—60%,  hto  oöecneanßaeT  npnöaBKy  ypoaiaa  3epna  Ha  2 — 5  p  c  1  ra. 
BbinycK  TpnxorpaMMbi  Ha  noceßax  KyKypy3bi  3HaanTejibH0  3(|)(|)eKTHBHee  npnMeHeHna 
HHceKTHpn^oB.  B  panoHax  nojiecba  n  JlecocTenn  ynpamibi,  r^e  HaÖJiiOAaeTca  MaccoBoe 
pasMHoaceHne  03hmoìi  cobkh  h  Kynypy3Horo  MOTbiJibKa,  b  HacToamee  BpeMa  co3flaiOTca 
KpynHbie  óiiojioraaecKiie  JiaöopaTopnn. 


nPHMEHEHHE  XHIDiHOrO  KJIEIU,A  OHTOCEHyJIIOGA 
B  OPAHÎKEPEHX  rJIABHOrO  EOTAHHHECKOrO  CAJfA  AH  CGCP 

J.  B.  Dobrotschinskaja,  L.  A.  Zinovjeva  — 

H.  B.  ^oöpoHHHCKaa,  JI.  A.  3nHOBbeBa 

(T jiaeHbiü  öoraHUHecKuü  cad  AH  CCCP,  Mocnea,  CCCP) 

rjiaBiibin  6oTaHHiiecKiin  ca/i;  AH  CCCP  HBJiaeTca  KpynHeninnM  b  CCCP.  B  ero 
opaHHîepen  coöpaHa  öojibinaa  KOJuienpna  pacTHTejibHbix  öoraTCTB  CoBeTCKoro  Coi03a 
n  3apy6eaíHbix  CTpaH.  noara  nojioBiiHa  KOJuieKpnn  npiixo^uTca  Ha  bh^bi  Tponiiae- 

CKOH  30HBI. 

B  opaHœepeax  ^jia  pacTeHnn  co3^aiOTca  onTHMajibHbie  ycjiOBiia  miTaHiia,  TeMne- 
paTypbi  n  BJiaaciiocTH  B03^yxa.  3^;ecb  noAfl;ep>KHBaioTca  ocHOBiibie  ranbi  peîKHMa  ot 
Bjia>KHoro  TponnaecKoro  /i;o  cyÖTponnaecKoro  npoxjiaflHoro. 

OpaHHiepeiiHbie  pacTeHna  noBpeœ^aioTca  pa3JinaHbiMn  Bpe^HbiMii  iiaceKOMbiMH 
n  KJieipaMH.  Cpe^n  mix  Hanöojiee  Bpe^oHoceH  n  rnnpoKo  pacnpocTpaHeH  o5biKHOBe.H- 
hbih  nayTHHiibin  KJiem;  Tetranychus  telarius  L.  JIiictbh  pacTeHnn,  noBpe>KfleHHbie 
KJieipoM,  ycbixaioT  n  ona^aiOT.  3to  hphbo^iit  k  yxy^ineHiiio  ^eKopaTiiBiioro  BH^a, 
a  HHor^a  n  rnöejin  peHHbix  pacTeHnn. 
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no  ^amiBiM  Ahtohoboh  (1957),  Hjibhhckoh  (1963)  ii  naninx  oßcjiG/joBaHHH,  KJiem; 
noBpengnaeT  cBLime  300  bh,ti;ob  opaHJKopGHHbix  paCTGHHH,  npHHaÆJieHîamHx  k  203  po- 
Æ aM,  85  ceMeiicTBaM.  Hobpgjk^ghhh  KJieipoM  Haöjno^aiOTCfl  b  tghghhg  scero  ro^a. 
Ero  Bpe^¡H0CTL  ocoöghho  B03pacTaeT  b  MapTe-anpejie,  Kor^a  pe3K0  yBOJinanBaoTcn 
hhcjighhoctb  KJioipa.  B  9TOT  nepnoji;  paCTGHHH,  ocJiaôJieHHBie  nepeca^KOH  ii  o6pe3Koii, 
ohghb  HyBCTBiiTejiBHBi  k  aKapnii.HßaM,  b  CBH3H  c  hgm  npiiMeHeHHe  nocae^Hiix  orpa- 

HHTGHO. 

IIoaTOMy  bgchoh  1965  r.  b  HGKOTopbix  OT^ejieHHHx  (Poh^oboh  opaHHîepen  TEG 
BnepBBie  6buia  npe^npHHHTa  nonbiTKa  iiphmghhtb  xnipHoro  KJioma  $HTOC6Hyjiioca  æjih 
ßoptÖLi  c  nayTHHHBiMii  KJiGm¡aMH  Ha  opaHJKGpGHHBix  pacTGHHHX.  Xhhjhhk  6tIJI  HOJiy- 
HGH  H3  BHHH®  OT  Kan^H^aTOB  ÖHOJiorHHGCKHX  Hayn  T.  A.  EorjiapoBa  h  A.  J\.  Ba- 

HITGBa,  KOTOpbIM  aBTOpbl  Bbipa/KaiOT  IICKpGHHIOK)  ÖiiarO/japHOCTb  3a  HOMOipb  B  paßOTG. 
Pa3MHO>K6HH6  H  c6op  XHIIJHOrO  KJIGipa  IipOBOßH.TlHCb  no  MGTOflHKG  BHHH®  C  HGÔOJIb- 
H3HMH  H3MGHGHHHMH. 

XHipHblH  KJIGHi;  ÖLIJI  BbinyH^GH  B  OpXHftHbIX,  BOftHbIX,  C6M6HH0M  n  BJIB/KHOM  Cy6- 
TponilHGCKOM  OTßGJIGHHflX.  3tH  OTflGJIGHHH  HMGIOT  ÖJIH3KH6  pGHOIMbl  TGMHGpaTypbl 
H  BJia>KHOCTH  —  3HMOH  TGMHCpaTypa  B03flyXa  HG  CHHJKaGTCH  HHJKe  18°,  a  OTHOCHTGJIb- 
Haa  BJiaHxHocTB  B03^yxa  70—80%.  Jlyamno  p63yjn>TaTbi  nojiyaGiin  b  opxHflHbix  ot^g- 

JIGHHHX,  KOTOpbIG  3aKpbITbI  ßJIH  H0C6THT6JIGH,  flBHHíGHHH  paCTGHHH  B  HHX  HGT,  a  CJI6- 
^OBaTGJIbHO,  OrpaHHHGH  H  3aH0C  BpG^HTGJIH.  ®HT0C6HyJH0C  yHHHTOJKHJI  BpG^HTGJIH  lia 
OpXHßGHX  H  paCnpOCTpamiJICH  HO  BCGMy  OTflGJIGHHIO.  HOBpGJKflGHHH  nayTHHHblM  KJIGnjOM 
B  3THX  OT^GJIGHHHX  HG  HaÖJIIOflaJIOCb  B  T6HGHHG  TOfla. 

B  BOAHbIX  OT/JGJIGHHHX  TaK/Ke  OTMGHGHa  BbICOKaH  3$$GKTHBHOCTb  $HTOCGHyjIK)Ca. 
O^HaKO  oßpaöoTKa  pacTGmm  poropoM  npoTiiB  e^htobok  npnBGjia  k  rnÖGjin  xnm;Horo 
KJiGipa. 

B  CGMGHHOM  OTflGJIGHHH  paCTGHHH  IIGÔOJIbmHG  (20—30  CM,  pGflKO  50—75  CM),  HTO 
oöJiGrnaGT  npnMGHGHiiG  xnn^Horo  KJiGm;a  n  naÔJHo^GHHH  3a  Gro  pa3BHTH6M. 

Bjiaamoe  cyÔTponnnGCKOG  ot^gjighhg  hmggt  ßojibinoe  pa3Hooöpa3H6  paCTGHHH,  co- 
CTaB  nx  nacTO  oöhobjihgtch,  hto  cnocoöcTBycT  3aH0cy  bpg^htgjih  H3bhg.  HGKOTOpbie 
pacTeHHH  9Toro  OTflGJiGnnn  hoctohhho  3apanvaiOTCfl  tjihmh,  ncpBopaMn  n  m,HTOBKaMH, 
npOTHB  KOTOpbIX  npHXOflHTCfl  HpHMGHHTb  HHCGKTHpHflbl.  PaCTGHHH  eJKGflHGBHO  o6pbI3- 
niBaiOTCH  boæoh,  hto  npnBO^HT  k  cMbiBy  xniipraKa.  Beo  9to  3aTpy^HneT  npnMGHGnne 
$HTOCGnyjnoca.  Ornano  n  b  9thx  ycjioBnnx  xhhjhhk  ynnaTOHiaeT  bpg,h;htgjih  hjih  cflGp- 
ÎKHBaGT  Grò  HHCJieHHOCTb  Ha  HH3K0M  ypOBHG.  BjIHHHHG  XHIIJHHKa  Ha  pa3MHO>KGHHG 
nayTHHHoro  KJiGipa  npocjiOHtGHO  Ha  higcth  BHßax  paCTGHHH:  Delarbrea  Laut  erb  achii* 
Sophora  torowira*  Voacanda  grandiflora*  Ipomoea  batatas,  Cymbidium  Lowianum 
H  Jasminum  odoratissimum.  B  3aBHCHMOCTH  ot  HcxoßHoro  coothohighhh  XHiipiHKa 
H  /KGpTBbI  3aM6TH0G  CHHÎKGHHG  HHCJI6HHOCTH  nayTHHHOrO  KJIGHja  OTMGHaJIOCb  Ha 
10-H  — 13-H  AGHb;  H6P63  20—35  ^HGH  BpG^HTGJIb  ÔblJI  yHHHTOÎKGH  HpaKTHHGCKH  HO.H- 
HOCTbK).  Ha  HGKOTOpbIX  paCTGHHHX  (KIipKa30H,  HKapaH^a,  naJIbMbl)  ^HTOCGHyjIIOC 
HJioxo  npHHíHBaGTCH,  6ójibmafl  nacTb  ero  nornöacT,  caMKii  noHTH  hg  OTKJia^biBaiOT 
HHp.  3th  paCTGHHH  XHH]¡HHK  HaCTO  HOKH^aeT,  XOTH  Ha  HHX  HayTHHHblH  KJIGH3¡  HMGGTCH 
B  ÖOJIbHIOM  KOJIHHGCTBG. 

npH  BHGKOpHGBOH  HO^KOpMKG  paCTGHHH  M0H6BHH0H  (|)HTOCGHyJHOC  nOrHÔaGT. 
Ha  JiHCTbHX,  oßpaöoTaHHbix  poropoM  b  KOHpGHTpapnn  0.05%  (no  nponapaTy),  Haßjiio- 
flaeTCH  100  %-h  rnÖGJib  xnn],HHKa  Ha  2-h— 3-h  ^ghb,  b  to  bpgmh  Kan  caMKH  nayTHHHoro 
KJiGHi;a  Ha  othx  jihctbhx  ocTaioTca  jkhbbimh  h  OTKJiaflbiBaioT  hhh;  öojibme,  hgm  b  koh- 
TpO.TG  (jIHCTbH  OÖpaÖOTaHbl  BOflOH).  HpH  OHpblCKHBaHHH  HHKOTHH-CyJIb(|)aTOM  paCTGHHH 
Bauhimia  h  Aristolochia  nißGJib  XHio|HHKa  hg  HaßjHOßaJiacb. 

npHMGHGHHG  XHHI¡HOrO  KJIGHI¡a  n03BOJIHGT  COKpaTHTb  KpaTHOCTb  XHMHHGCKHX  o6pa~ 
ÖOTOK,  a  B  HGKOTOpbIX  OT^GJIGHHHX  nO^HOCTblO  HX  IICKJIIOHHTb.  TaK,  HanpHMGp,  BO 
BJia>KHOM  CyÖTponHHGCKOM  OT^GJIGHHH  B  TGHGHHe  $GBpaJIH-anp6JIH  1966  T.  HG  HpOBOffHJIH 
XHMHH6CKHX  oßpaÖOTOK  npOTHB  HayTHHHOrO  KJIGHi;a,  B  TO  BpGMH  KaK  B  OTflGJIGHHH 
JV2  1  (ÔJIH3KOM  no  pGÍKHMy)  nOTpGÖOBaJIOCb  4  OÖpaßoTKH  KGJIbTariOM  (Tpil  BblÖOpOHHWX 
h  o^Ha  cnjioranaa). 

HEKOTOPBIE  HTOTH  H3YHEHHH  ECTECTBEHHBIX  BPArOB  KOMAPOB 
(DIPTERA,  CU LIC ID AE)  HA  IOrO-BOCTOKE  KA3AXCTAHA 

A.  M.  D  u  b  i  t  z  k  i  j  —  A.  M.  ^  y  6  h  h;  k  h  h 
(RncTuryT  300J10ZUU  AH  KasCCP,  Ajiua-Ara,  CCCP) 

TGCHan  9KOJiornH6CKan  conpa>KGHHocTb  mgct  oöiiTaHHH  KpoBOcocymHx  KOMapoB 
H  HGKOTOpbIX  HaCGKOMOH^HblX  HpGflCTaBHTGJIGH  JKHBOTHOrO  H;apCTBa  B  apH^HblX  yCJIO- 

BHHX  ioro-BocTOKa  Ka3axcTaHa  npnBGJia  k  bo3hhkhobghhio  bhojihg  ohpgsgjighhoh  Tpo- 

(líHHGCKOH  CHGpHaJIHSapiIH  XHHj;HHKOB  H  napa3HTOB  K  HX  /KOpTBaM. 

*  CGHHpbl. 
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OcoôeHHo  xopoino  3TO  npocjie>KiiBaeTCH  y  rimpoôiioiiTOB.  Pe3yjibTaTM  nojicBMx 
na6.TEOfleHnH  n  sKcnepHMeHTajibHbie  nccjie^oBaHHH  noKa3ajin,  hto  3HaqiiTejibHaH  pojib 
b  yHH’iTOîKeHHH  npeHManiHajibiibix  $a3  KpoBococymnx  KOMapoB  npiina^JieníiiT  jihiiih- 
koh3HMm  ptiôaM,  h  b  ^acTHOCTH  cepoMy  rojibpy  ( Nemachilus  dorsalis  L.),  BOCTpo- 
ôpiomne  ( Hemicultur  leucisculus  Basilewsky)  h  aMypcKOMy  jDKenecKapio  ( Pseudogo¬ 
bio  rivularis  Basilewsky) .  IlepBbiH  ïï3  hhx  othochtch  k  ceMeücTBy  bmohobmx  —  Co- 
bitidae ,  3Ba  nocjieflmix  —  k  ceMeïiCTBy  KapnoBbix —  Cyprinidae. 

B  TeqeHHe  pn^a  JieT  mbi  OTMenajin  OTcyTCTBiie  hjih  He3HaqHTeJibHoe  KOjnraecTBO 
JIHHHHOK  KOMapOB  B  MeCTaX  OÖHTaHHH  3THX  pbl6.  JIa6opaTOpHbie  OHblTbl  nOKa3aJIH, 
qTo  cepbin  rojieu;  MOîKeT  c^eflaTb  3a  12  qac.  30  300  jihhhhok  II  h  âo  160  jihhhhok 

III  B03pacTa  KOMapoB  Aedes  caspias  Pallas.  3a  cyTKii  oflHa  pbiÔKa  ymiqTOîKajia  30 
378  jihhhhok  3Toro  BH3a.  JIîKenecKapb  h  BOCTpoôpiomKa  c^eflajiH  3a  cyTKH  b  ycjiOBuax 
onbiTa  30  100  jiiihhhok  IV  B03pacTa  Ae ^  caspius  h  30  60  6ojiee  KpynHbix  jihhhhok 

IV  B03pacTa  Ae.  flavescens  Müller. 

Il3  apyrnx  rn^poÔHOHTOB  ôojibmoH  npoîKopjiHBOCTbio  b  oTHomeiiHii  jihhhhok  KOMa- 
poB  OTJinaaiOTCH  raa^bimn  ( Hemiptera ,  Notonecta) ,  iuiaBTbi  ( Hemiptera ,  Naucoris) 
h  jihhhhkh  îKyKOB-njiaByHpoB  ( Coleóptera ,  Dytiscidae ).  IlepBbie  3Ba  npe^cTaBHTejia 

BO^HOH  (|>ayHbI  B  3aBHCIIMOCTH  OT  BHffa  II  BeJIHHHHM  ïKepTBbl  BblCaCHBaJIII  3a  cyTKH 

14 — 50  jihhhhok,  a  TpeTHii  —  30  24—63  ocoôeü.  CoBepmeHHo  He3HaaHTejibHaH  pojib 
B  yHHHTO/KeHHH  HpeHMarHHaJIbHHX  (|)a3  KOMapoB  npHHaflJieîKIIT  JIIIHHHKaM  CTpeK03 
( Odonata ,  Anisoptera)  h  pyqeÜHHKaM  ( Trichoptera ,  Nemataulius) .  7KyKH-njiaByHH,bi 
aKTHBHO  nana^ajiH  Ha  caMbix  KpynHbix  jihhhhok  KOMapoB  jiiinib  nocjie  10-flHeBHoro 
co^epîKaHHH  6e3  nHnpi  n  c'beflajin  sa  cyTKH  30  43—51  ocoôeü. 

113  napa3HTOB  npenMarHHajibHbix  $a3  KOMapoB  mm  jinnib  b  flByx  JieTajibiibix  cjiy- 
qaax  OTMeTHJiH  nopaJKemiocTb  jihhhhok  Ae.  caspias'  KpyrjibiMH  qepBHMH  ( Nemathel - 
mintes).  B  npoTHBonojiojKHOCTb  3TOMy  napa3HTHpoBaHHe  Ha  KOMapax  B03HMX  KJieipeH 
(. Hydrachnellae )  k  CMepTH  HMaro  He  npnBO^HJio. 

BoJibmoe  KOjmqecTBo  B3pocJiMx  KOMapoB  b  paccMaTpiiBaeMOM  pernoHe  noe^a- 
Jiocb  CTpeK03aMH  P030B  Aeschna  h  Libellula  (Odonata),  JieTyaHMii  MbiniaMH  ( Chi - 
roptera )  h  ôeperoBMMii  JiacTOHKaMH  Ç Riparia  rupestris).  Bee  ohh  npe^noaHTaiOT 
oxoTHTbCH  3a  àeTaioio,HMH  h  ocoôeHHO  poHipHMHCH  HaceKOMMMH,  Kan  npaBHJio,  npn- 
BOflH  k  pacna^y  pon. 

yqHTMBaa  He^ocTaTKH  h  naryÔHOCTb  XHMHaecKHx  MeTO^OB  6opb6bi,  npoBefleHHwe 
HCCJieAOBaHHH  ftaiOT  OCHOBaHHe  3  JIB  B03MOHÎHOrO  HCnOJIb30BaHHH  ÔOJIbHIHHCTBa  pac- 
cMOTpeHHbix  npe^cTaBiiTejien  b  KaaecTBe  areHTOB  3JIH  ônonornaecKoro  ymriTCKKeHiiii 
KOMapoB. 


3AKOHOMEPHOCTH  JJHHAMHKH  HHCJIEHHOCTH  XHIIJHBIX  HACEKOMblX 
HA  nOJIHX  CEBOOBOPOTOB  (B  CEBEPO-BOCTOHHOH  HACTH  BEJIOPyCCHH) 

N.  A.  Dubrovskaja  —  H.  A.  ^yôpoBCKaa 

(Eeaop.yccKaa  cejibcnoxosaúcreemiaa  anadeMua, 

Fopnu,  Mozujieecnan  o6a.,  CCCP) 

Ha  ceBepo-BocTOKe  EejiopyccHii  xHipHbie  HaceKOMbie  b  ceBOoSopoTe  n  ecTecTBen- 
hmx  cTapimx  H3yaaioTCH  c  1956  r.  BbiHBJieHo  okojio  100  B1130B.  Hx  mohího  pa33ejniTb 
Ha  3Be  rpynnbi: 

1.  OÔHTaTejIH  TpáBOCTOH  —  KOKpHHeJIJIHßbl,  CHp(|)H3bI,  MHrKOTeJIKH,  3Jia- 
T0TJia3KH,  XHipiIbie  KJIOHM  H  TpHnCbl.  ¿(OMHHHpyiOT  OÖbFIHO  KOKpHHeJIJIIIflbl  (59.9%) 
h  cnp$H3M  (26.4%).  OcHOBHbie  npeflCTaBHTejin  objiaflaiOT  3HaHHTejibHMMH  MiirpapH- 
OHHMMII  CnOCOÖHOCTHMH,  3HMyiOT  BHe  HOJI6H  CeBOOÖOpOTa,  nepHO^HHeCKH  MeHHIOT 
MecTOoÔHTaHHH  b  ceBooôopoTe  h  3a  ero  npe^ejiaMii.  OcHOBHbie  HíepTBbi  —  tjiii. 

2.  OÖHTaTejiii  noBepxHOCTii  h  naxoTHoro  caos  n  o  a  b  m  —  Hiy- 
JKeJIHpM,  CTa(|)HJIHHH3bI,  JIHHHHKH  MHTKOTeJIOK.  Jl,OMHHHpyiOT  JKyHíeJIIipM  (62.8%). 
MnrpapHOHHbie  chocoóhocth  cjia6ee.  Becb  íKH3HeHHbin  h,hkji,  KaK  npaBiuio,  3aBep- 
niaeTCH  Ha  o^hom  nojie.  HíepTBM  pa3HOo6pa3HM  —  npoBOJiOHHHKii,  KJiy6eHbKOBbie 
ÆOJirOHOCHKH  H  3p. 

33ecb  6y3yT  paccMOTpeHM  HeKOTopbie  o6in,ne  3aKOHOMepHOCTii  ^HHaMHKH  hhc- 
jieHHOCTn  XHipHHKOB  nepBOH  rpynnbi  h  hx  npaKTHaecKoe  3HaaeHHe.  roAiiaHbie  ko- 
JieöaiiHH  HHCJieHHOCTH  oaeHb  3HaqiiTejibHM.  Hjiothoctb  b  niojie  ii3MeHaeTCH  ot 
0.01  (1965)  30  100.0  (1967)  Ha  1  m2.  OHa  onpesejiaeTca  rjiaBHMM  o6pa30M  qucjieii- 
HocTbK)  TJieñ  Ha  3epHOBbix  3jiaKax  h  03H0JieTHiix  öoöobmx  b  nepii03  MaccoBoro  pa3- 
BiiTHH  npeHMarHHajibHbix  (|)a3  K0Ku;HHejiJiH3  h  cnp$H3  (ihohb — Hiojib).  HeM  öojibine 
Tjien,  TeM  Bbime  HHCJieHHOCTb  xhih;hhkob.  B  cboio  oaepe3b  hjiothoctb  tjich  3aBiiciiT 
ot  noro3Hbix  ycjioBiiH.  JJe^iipHT  BJiani  n  noBbimeiiiiaH  TeMnepaTypa  b  Mae— inoHe 
BM3MBaeT  hx  MaccoBoe  pa3MHOHieHiie. 


10  Tpyflbi  XIII  M3K 
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Ce30HHaa  pHaMHKa  hiicjichhocth  y  xhiphhkob  nepBoii  rpynnti  hcho  BbipajKena 
b  roßbi  noBbimeHHoii  hhcjighhocth  (1959,  1966,  1967,  1968).  /Jo  KOHpa  iiiohh  ancjieH- 
HOCTB  HeBejiHKa  —  0.001—0.05  3K3./m2 —  3aTeM  öbiCTpo  yBejiiiHHBaeTca  ao  HecKOjibKHx 
,H¡eCHTKOB  Ha  1  M2  Hpn  MaCCOBOM  nOHBJieHHH  JIHHHHOK  HOBbIX  nOKOJieHHH  ßOMHHII- 
pyiorpHX  bhtjob.  IIhkh  hhcjighhocth  nocJießOBaTejibHo  nepeMenjaiOTca  c  nojieñ  Kjie- 
Bepa  h  03HMWX  3JianoB  Ha  apoBbie  3JiaKn  n  OAHOJieTHne  öoöoBbie,  a  bo  BTopon  no- 
jiOBHue  ce30iia  na  nponaniHbie.  B  toh  îKe  nocJieflOBaTejibHOCTii  nepeMeipaioTCH  h  nHKH. 
hhcjighhocth  TJieñ  Ha  9THX  KyjibTypax  (cm.  rpa^HK).  Pe3Koe  o6m¡ee  CHHîKeHHe  hhc- 
jieHHOCTH  xhht,hhkob  b  ceBooOopoTe  npoHcxoflHT  bo  BTopoH  nojiOBHHe  aBrycTa  B  pe- 
3yjibTaTe  MnrpapiiH  b  ^pyrne  MecTOOöirraHHa. 

Xo3aiicTBeHHoe  3HaaeHHe  xurpHbix  HaceKOMbix  bo  MHoroM  3aBHCHT  ot  cootho- 
meHHa  hx  hjiothoctii  c  naoTHocTbio  atepTB  b  KpHTHaecKHe  nepno^bi  pe3Koro  Hapa- 

CTaHHa  HHCJIGHHOCTH  HOCJie^HHX. 
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Ce30HHaa  ^iraaMima  hhcjighhocth  xhiphbix  HaceKOMbix  n  Tjieñ  na  pacTeHiiax 

(cpeftHee  3a  1959,  1966,  1967  n  1968  ir.). 

A  —  nponauiHbie  KyjibTypbi  (CBenjia,  KapTO^ejib);  E  —  OHHOjieTHHe  6o6oBbie  (ropox, 
BiiKa ,  jiionnn);  B  —  apoBbie  3epHOBbie  3JiaKw;  r  —  03HMbie  3epH0Bbie  3JiaKn;  fí  —  Kjießep 
(2  rosa  JKH3HH).  npepueucmue  Kpueue  —  XHipHbie  HaceKOMbie;  cruiovinue  —  tjih. 


Ha  03HMBIX  3Jianax  3tot  nepHOA  æjih  p,OMHHHpyioiH;ero  BH^a  —  óojibihoh  3jiaKOBoü 
tjih  —  HacTynaeT  b  nepBoñ  nojioBime  nioHa  npn  oTHOCHTejibno  hh3KOh  hjiothocth 
xhih,hhkob.  noBTOMy  b  ro,u;bi,  ÓJiaronpHaTiibie  ßjia  pa3BHTHa  TJieñ,  xhih;hhkh  ne  cno- 
coÖHbi  CAepacaTb  MaccoBoe  pa3MH0JKeHne  BpejíHTejia.  njioTHOcTb  TJieñ  KaTacTpo^n- 
aecKH  yBejniaiiBaeTca  k  KOiipy  hiohh  30  HecKOJibKHx  ,a;ecaTKOB  Tbicaa  Ha  1  m2, 
3aTeM  pe3K0  na,o,aeT,  110  no  npnaHHaM,  ne  CBa3aHHbiM  c  ^eaTejibiiocTbio  xhihhhkob. 

Ha  apoBbix  3Jianax  KpHTHaecKiiii  nepiiOÆ  b  pa3MHOJKeHHn  Tjieñ  HacTynaeT 
no3JKe  —  b  Komie  ihohh— HaaaJie  niojia  —  h  coBna^aeT  c  bbicokoh  naoTHocTbio  xhhi;- 
hhkob.  nooTOMy  BcnbiiHKii  pa3MHOJKGHHa  TJieñ  3A¡ecb  Bcer^a  cjia6ee,  hgm  Ha  03hmmx 
(MaKCHMajibHo  b  npe^ejiax  necKojibKiix  coTeH  Ha  1  m2),  h  KpaTKOBpeMeHHbi. 

Ha  OAHOJieTHiix  6o6obbix  ¿pa  flOMmrapyiomeH  3ßecb  ropoxoBoñ  tjih  KpuTHaecKTiü 
nepnoÆ  HaannaeTca  Tanate  b  KOHpe  hiohh— Haaajie  ihojih  Ha  $OHe  bbicokoh  aiicjien- 

HOCTH  XHipHHKOB.  TCM  He  Menee  HJIOTHOCTb  TJieiI  6bIBaeT  OaeHb  BBICOKOH  (HeCKOJIbKO 
flecHTKOB  Tbicaa  na  1  m2)  h  y^ep>KHBaeTca  Ha  TanoM  ypoBHe  cpaBHHTejibHo  flojiro. 
9(|)(f)eKTHBHOCTb  XHipHHKOB  npOTHB  TOpOXOBOH  TJIH  3HaHHTejIbHO  HHÍKe,  aeM  HpOTIIB 
3JiaK0B0H. 

Ha  nponainHbix  KyjibTypax  —  CBeKJie,  napTo^ejie  —  HapacTanne  hhcjighhocth 
TJieñ  nponcxo/jHT  bo  BTopon-TpeTben  ^ena^e  iiiojia  npn  MaKCHMajibHOH  ancjieHHocTii 
xiiipHHKOB.  BcnbiniKii  pa3MH0JKeHHH  TJieñ  3A¡ecb  Bcer^a  KpaTKOBpeMeHHbi  h  cjiaObi. 

Ha  KJieBepe  BToporo  ro^a  >kh3hh  hjiothoctb  TJien  Ha  npoTa>KeHiiii  Beerò  Bere- 
TapnoHHoro  nepuo^a  H3MeHaeTca  cpaBHHTejibHo  cjia6o  h  KOjieôjieTca  b  npe^ejiax 
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neCKOJIbKHX  COTCH  na  1  M2.  CoOTBCTCTBeilHO  3TOMy  Hex  H  pe3KHX  KOJieÖaHHH  M11C- 

jienHocTH  xhhj;hhkob;  ona  Bee  BpeMH  ygepjKHBaeTcn  na  cpaBHirrejibiio  bhcokom 
ypoBHe  —  oöbinHO  no  ninne  0.5  Ha  1  m2. 

B  pejiOM  pojib  xnipnbix  naceKOMbix  nepBon  rpynnbi  nan  peryjiHTopoB  nncjien- 
HOCTH  TJieii  na  hojihx  ccBooöopoTa,  ocoöemio  Ha  npoBbix  3JiaKax,  nponaniHbix  n  KJie- 
Bepe,  onenb  Bejinna.  KpoMe  Toro,  b  toh  hjiii  gpyroii  Mepe  ohh  cnmKaiOT  hhcjichhocti, 
TpimcoB,  MHHepoB,  30JieiiorJia3KH,  nbHBnn,bi  n  gpyrnx  BpeflHTejien. 


AN  APPRAISAL  OF  THE  IMPORTANCE  OF  THREE  PARASITES 
OF  PHYTOPHAGOUS  APPLE  INSECTS  IN  THE  NETHERLANDS 

H.  H.  E  venhuis 

(Institute  of  Phytopathological  Research ,  Wageningen,  Netherlands) 

For  some  years  the  parasite-host  population  dynamics  of  the  main  hyme- 
nopterous  parasites  on  the  following  phytophagous  insects  of  apple  have  been  studied: 
Aphelinus  mali  on  Eriosoma  lanigerum  ( Homoptera ,  Aphidina),  Monoctonus  cerasi 
on  Rhopalosiphum  insertum  ( Homoptera ,  Aphidina ),  and  Cirrospilus  vittatus  on 
Stigmella  malella  (Lepidoptera) .  All  these  insects,  both  hosts  and  parasites,  have 
in  common  at  least  two  generations  a  year  and  no  material  complications  of  the 
parasitism  from  hyperparasites. 

The  population  density  of  hosts  and  parasites,  and  the  percentage  of  parasitized 
hosts,  were  sampled  every  week  during  the  season;  for  Erisoma  and  Rhopalosiphum 
over  several  years  and  for  Stigmella  only  in  1967.  Fluctuations  in  the  graphs 
(Evenhuis,  1962,  1968;  Eveleens,  Evenhuis,  1968)  show  that  the  percentage  of  para¬ 
sitism  generally  responds  inversely  to  population  density  of  both  hosts  and  parasites, 
but  mainly  to  that  of  their  hosts.  In  general  when  the  population  density  of  the 
host  rises,  the  percentage  of  parasitism  decreases  and  conversely  when  population 
density  of  the  host  decreases,  parasitism  increases.  This  is  especially  true  of  both 
aphid  species.  But  in  Stigmella  parasitism  was  much  higher  in  the  high  peak  of  ca¬ 
terpillar  population  density  in  the  second  generation  than  in  the  first  one.  This 
indicates  that  the  increase  in  numbers  of  the  parasite  must  have  been  much  larger 
than  that  of  its  host.  If  parasitism  in  the  first  generation  had  been  higher,  the 
population  density  of  the  second  generation  of  moths  would  have  been  much  lower 
and  perhaps  even  economically  unimportant.  This  means  that  Cirrospilus  vittatus 
could  be  an  important  factor  in  regulating  the  population  density  of  Stigmella  ma¬ 
lella.  So  far  I  do  not  know  why  parasitism  is  low  in  spring,  preliminary  investi¬ 
gations  indicate  that  mortality  of  the  parasite  in  winter  may  be  high. 

The  effect  of  Monoctonus  cerasi  in  controlling  the  apple-grass  aphid  is  accen¬ 
tuated  by  the  following  fact.  The  full-grown  larvae  within  the  mummified  aphids 
on  apple  go  into  diapause  when  the  host  aphids  migrate  to  grasses  at  the  end 
of  May.  In  most  of  the  parasites  the  diapause  is  broken  when  autumn  migrants 
which  have  flown  back  to  the  apple-trees  in  September  and  October  produce  ovi- 
parae.  These  oviparae  are  parasitized,  and  parasitism  may  reach  high  values,  of 
over  50%.  Thus  the  numbers  of  winter  eggs  laid  should  be  the  same  percentage 
less.  But  in  relation  to  the  high  mortality  of  the  aphids  in  the  following  spring, 
mainly  from  unfavourable  weather,  this  reduction  in  the  number  of  winter  eggs 
does  not  seem  important. 

Of  the  three  apple  pects  mentioned  only  Stigmella  malella  may  be  controlled 
sufficiently  under  favourable  circumstances  by  its  main  hymenopterous  parasite. 


OFFENE  PROBLEME  BEI  DER  WIRKSAMEN 
VERWENDUNG  VON  ENTOMOPHAGEN  UND  PATHOGENEN 

J.  M.  Franz 

(Institut  für  biologische  Schädlingsbekämpfung ,  Darmstadt,  BRD) 

An  zwei  unvollendeten  und  wohl  besonders  schwierigen  Arbeitsvorhaben  der 
biologischen  Bekämpfung  soll  versucht  werden  zu  zeigen,  wie  notwendig  es  ist, 
in  diesem  Bereich  noch  mehr  als  bisher  zu  einer  weltweiten,  organisierten  Zusammen¬ 
arbeit  zu  kommen.  Als  Beispiele  dienen  die  biologische  Bekämpfung  des  Kartof¬ 
felkäfers  ( Leptinotarsa  decemlineata  (Say)  )  und  der  Versuch  von  «Adaptions-Impor¬ 
ten»  zusätzlicher  Parasiten  des  Kieferntriebwicklers  ( Rhyacionia  buoliana  (Schiff.). 


10* 


147 


Ì.  Kartoffelkäfer.  Diese  nearktische  Chrysomelide  hat  trotz  heftiger  Ab¬ 
wehrversuche  in  45  Jahren  ganz  Europa  von  Westen  nach  Osten  und  Süden  vord¬ 
ringend  besiedelt.  Angesichts  der  laufenden  hohen  Ausgaben  zu  seiner  Bekämpfung 
und  der  zunehmenden  Berichte  über  beginnende  Resistenz  gegen  chlorierte  Kohlen¬ 
wasserstoffe  erscheint  der  Versuch  einer  biologischen  Bekämpfung  besonders  ge¬ 
rechtfertigt.  Die  Ausganslage  ist  insofern  schwierig,  als  L.  decemlineata  auch  in 
seiner  nordamerikanischen  Heimat  ein  Schädling  ist.  Durch  das  reichliche  Nahrungs¬ 
angebot  der  kultivierten  Solanum  tuberosum  wurde  er  vor  100  Jahren  veranlaßt, 
aus  seinem  ursprünglichen  Verbreitungsgebiet  im  Südwesten  der  U.  S.  A.  nach  Osten 
auszuwandern.  Da  im  südlichen  Nordamerika  und  in  Mittelamerika  aber  noch  mehrere 
andere  Leplinotarsa- Arten  Vorkommen,  die  durch  topographische  Barrieren  vonein¬ 
ander  getrennt  sind,  erscheint  es  besonders  lohnend,  deren  Vertilgerkomplex  zu 
studieren  und  jene  Feindarten  einzuführen,  die  sich  auf  L.  decemlineata  umstellen 
lassen.  Vielleicht  ergeben  sich  durch  Verwendung  der  Feinde  verwandter  Wirtsarten 
gerade  besonders  günstige  Voraussetzungen  für  eine  wirksame  Nutzung  bei  der 
biologischen  Bekämpfung. 

Solange  diese  Pläne  aus  finanziellen  Gründen  noch  nicht  zu  realisieren  waren, 
betrieb  die  1957  gegründete  Arbeitsgruppe  zur  biologischen  Bekämpfung  des  Kar¬ 
toffelkäfers  (O.  I.  L.  B.)  neben  einer  Inventaraufnahme  der  in  Europa  wirksamen 
Feindarten  vor  allem  die  Einfuhr  von  folgenden  zwei  Entomophagen  aus  Kanada 
und  den  U.  S.  A.:  Perillus  bioculatus  (Fahr.)  ( Pentatomidae );  Doryphorophaga  do¬ 
ry  phorae  (Riley)  und  verwandte  Tachninidae. 

a.  Perillus :  In  Fortsetzung  von  französischen  durch  den  Krieg  unvollendeten 
Arbeiten  wurde  durch  Mitarbeiter  ersten  und  zweiten  Grades  der  genannten  Arbeits¬ 
gruppe  seit  1959  außer  in  der  Bundesrepublik  Deutschland  auch  in  11  anderen 
europäischen  Ländern  einschließlich  der  westlichen  UdSSR  Freilassungen  vorgenom¬ 
men.  Die  Bearbeitung  dieses  interessanten  Räubers  brachte  wertvolle  Ergebnisse 
über  seine  Biologie,  seine  Photoperiodizität,  sein  Fraßverhalten  usw.,  aber  offenbar 
noch  keine  endgültige  Einbürgerung  trotz  gelegentlicher  Wiederfunde  nach  der 
Überwinterung  in  mehreren  Ländern,  neuerdings  auch  in  Griechenland  und  in 
Süditalien.  Auch  große,  gemeinsam  von  den  Mitarbeitern  der  Arbeitsgruppe  durchge¬ 
führte  Freilassungsexperimente  in  Ungarn,  der  Slowakei  und  in  Italien,  wobei  rund 
20  000 — 40  000  Tiere  en  einem  Ort  freigesetzt  wurden,  zeitigten  nicht  die  erhofften 
Ergebnisse.  Vermutlich  liegt  dies  an  unseren  geringen  Kenntnissen  über  die  Orien- 
tirungsmechanismen  und  den  Massenwechsel  dieser  Art.  Grundlagen-Arbeiten  sind 
hier  besonders  notwendig,  ebenso  wie  geduldige  Fortsetzung  des  begonnenen  Vorhabens. 
Vielleicht  gelingt  doch  hier  erstmalig  die  Umsiedlung  eines  Asopiinen  aus  einem 
Faunenbereich  in  einen  anderen. 

b.  Doryphorophaga- Arten  sind  bezüglich  ihrer  Biologie  neuerdings  in  Kanada, 
Frankreich  und  den  UdSSR  sorgfältig  studiert  worden.  Es  gelang  ihre  Vermehrung 
im  Insektarium  zu  erreichen,  jedoch  nicht  eine  Überwinterung  im  Freien.  Von  den 
in  Europa  bemerkenswert  auf  getretenen  endemischen  Vertilgerarten  hat  man  vor 
allem  in  Ost-Europa  noch  Beauveria  bassiana  ( Fungi  imperfecti)  studiert,  wobei 
das  Prinzip  der  gemeinsamen  Ausbringung  von  schwachen  Dosen  einiger  Kontakt¬ 
insektizide  mit  diesem  Pathogen  entwickelt  wurde. 

2.  Adaptions-Importe.  Wir  verstehen  darunter  den  Versuch,  jene  Fein¬ 
darten  im  Herkunftsland  eines  Schädlings  anzusiedeln,  die  sich  in  einem  neu  besie¬ 
delten  Bereich,  wohin  der  Schädling  verschleppt  worden  ist,  an  diesen  neuen  Wirt 
adaptiert  haben.  Dieser  von  verschiedenen  in  neue  Faunenbereiche  vorgedrungenen 
Schädlingen  bekannte  Prozeß  führte  z.  B.  beim  Kieferntriebwickler  ( R .  buoliana) 
dazu,  daß  sich  mehrere  nearktische  parasitische  Hymenopteren  an  diesen  Wirt  ge¬ 
wöhnten  und  beachtlich  zu  seiner  Parasitierung  beitrugen.  Gegenwärtig  laufen  in  der 
Bundesrepublik  Deutschland  Untersuchungen  mit  dem  Ziel,  die  Möglichkeit  der 
Einbürgerung  von  zwei  diese  Arten  zu  prüfen:  Itoplectis  conquisitor  (Say)  ( Ichneu - 
monidae)  ein  polyphager  Puppenparasit,  und  Hyssopus  ( =Elachertus )  thymus  Gir. 
(Eulophidae) ,  ein  relativ  spezifischer  Ektoparasit  der  Raupen.  Dank  der  Hilfe  ka¬ 
nadischer  und  U.  S.-amerikanischer  Kollegen  und  Institute  konnten  wir  gemeinsam 
mit  dem  Forstzoologischen  Institut  in  Freiburg  und  der  Niedersächsischen  Forstlichen 
Versuchsanstalt,  Abt.  B,  in  Göttingen  mehrfach  Proben  dieser  Parasiten  erhalten. 
Studiert  werden  jetzt  Biologie  und  mögliche  Konkurrenzverhältnisse  durch  eine 
solche  Einfuhr,  die  dazu  dienen  soll,  den  einheimischen  Vertilgerkomplex  des  Kie¬ 
ferntriebwicklers  zu  bereichern.  Erfolgsaussichten  dürften  bestehen,  wenn  keine 
besonders  effektiven  «stellenäquivalenten»  Parasiten  vorhanden  sind.  Ähnliche  Adap¬ 
tions-Importe  sollte  man  auch  bei  anderen,  in  neue  Faunenbereiche  verschleppten 
Phytophagen  prüfen. 

Allgemeine  Bemerkungen.  Die  Methode  der  biologischen  Schädlingsbe¬ 
kämpfung  ist  heute  überall  dabei,  sich  neue  Bereiche  zu  erobern.  Dazu  gehören 
außer  den  verschiedenen  Varianten  der  Selbstvernichtungsverfahren  auch  die  erwähn¬ 
ten  Versuche,  Entomophagen  aus  einem  breiten  Einzugsbereich  (also  von  verwandten 
Arten  oder  neu  adaptierte  Formen)  einzubürgern.  Im  Prinzip  Ähnliches  läßt  sich 
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auch  bei  Krankheitserregern  vorsehen.  Gerade  bei  solchen  Projekten  wird  eine  rei¬ 
bungslose  und  vollständige  Zusammenarbeit  mit  den  Fachinstituten  und  Experten 
mehrer  Faunenbereiche  benötigt.  Uber  das  hinaus,  was  ein  bereits  bestehender  spe¬ 
zieller  Dokumentationsdienst 1  zu  liefern  vermag,  ist  es  dem  Einzelnen  nur  sehr 
unvollkommen  möglich,  sich  die  notwendigen  Informationen  zu  beschaffen,  also  etwa 
festzustellen,  wo  gleichzeitig  Fachkollegen  an  ähnlichen  Problemen  arbeiten,  welche 
Institute  zu  einem  bestimmten  Projekt  beizutragen  bereit  sind  und  welche  Finazie- 
rungsmöglichkeiten  für  überregionale  Vorhaben  bestehen.  Im  Sinne  einer  effektive¬ 
ren  Tätigkeit  der  relativ  wenigen  Fachleute  und  Institute  für  biologische  Bekämpfung 
ist  also  für  die  Zukunft  eine  organisierte  Zusammenarbeit  der  regionalen  Organisatio¬ 
nen  für  biologische  Bekämpfung  überaus  erwünscht. 


3QCDEKTHBHOCTB  PA3JIHHHBIX  BHJfOB  H  OOPM  AIHEPCOHMH, 
3ABE3EHHBÏX  AJIH  EOPBEBI  G  HHTPyCOBOR  BEJIOKPBIJIKOH  ( DIALEURODES 
CITRI  RILEY  AND  HOW.)  BO  BJIAHŒBIX  CYETPOmiKAX  FPy3HH 

N.  K.  Gaprindaschvili,  S.  Ja.  Isarlischvili  — 

H.  K.  ranpHHflaniBHjiH,  C.  H.  HcapjinmBHJin 

(Tpy3UHCKUü  uHCTUTyr  3auçurbi  pacrenuü,  Tóiuiucu,  CCCP) 

B  KOMnueKce  Bpe^iiTejien  gHTpycoBtix  KyjiBTyp  rpy3HH  ocoöeimo  öojiLinoe  xo3hh- 
CTBeHHoe  3HaneHne  iiMeeT  iprrpycoBan  öejioKpbuma.  Jfjin  öopböw  npoTiiB  3Toro  Bpean- 
TejiH  H3  KnTan,  Ojiopn^w,  BteraaMa  h  Kyöbi  öbiji  3aBe3eH  b  EaTyMH  oHTOMonaToren- 
HBiH  rpnö  amepcoHHH. 

Ha  ocHOBe  H3yneHiiH  MopcjjojiorimecKHX  n  KyjiLTypajibHbix  npn3HaKOB,  a  Tanme  öho- 
jiornnecKux  ocoöeHHOCTen  3aBe3eHHbix  rpnöoB  yci'aHOBjieHO,  uto  Bce  ohh  othochtch 
k  nam  Bn,n;aM  pop;a  Aschersonia:  A.  aleurodis  Web.  (c  KpacHO-opaHmeBoii  cTpoMoii), 
A.  goldiana  Sacc.  (c  mejiTOH  CTpoMoii),  A.  marginata  Eli.  et  Ev.  (c  nepHon  CTpoMon), 
A.  andropogonis  P.  Henings  (c  öejioii  crpoMon),  Aschersonia  sp.  (c  cepoBaTO-öeJioii 

CTpOMOÜ). 

KpacHOopaHHíeBan  amepcoHHH,  3aBe3eHHan  H3  Kman,  (pJiopngLi,  BbeniaMa  n  Kyöbi, 
oÖTbeflHHeHa  b  o^hh  miß  A.  aleurodis  Web.,  ho  oraeceHa  k  nnra  c|)opMaM,  pa3Jinnaio- 
igiiMCH  b  OCHOBHOM  OTiiomemieM  k  aKonorimecKiiM  (|)aKTopaM:  f.  florida ,  f.  chine  sis, 
f.  vietnamica ,  f.  cuba  cinnabarina ,  f.  cuba  rubra.  Bojiee  BJiarojuoÖHBbiMii  0Ka3ajnicb 
f.  chinensis,  f.  cuba  cinnabarina  h  BHg  A.  Goldiana.  MeHee  BJiaroJiioöiiBLiMH,  ho  öonee 
TenjiojnoÖHBBiMH  HBJiHiOTCH  f.  florida ,  f.  vietnamica ,  f.  cuba  rubra. 

JfjiH  MaccoBoro  pa3MHO>KeHHH  amepcoHHH  Jiyumen  h  Hanöojiee  ygoÖHoii  miTaTejiL- 
HOH  cpe^OH  oKa3ajiocb  arapnsoBaHHoe  h  jKH/pcoe  nHBHoe  cycjio  caxapncTOCTbio  7—8% 
npn  pH  5.5— 6.5.  PasMHoæemie  amepcoimn  Ha  /KHgKoii  cpege  npoBognjiocb  b  nHony- 
jiHTope  h  na  9JieKTpoKanajiKe.  3to  3HanHTejiBH0  ynpocTiuio  n  ygemeBiuio  ctohmoctb 
amepcoHHH,  a  TaKæe  no3BOJiHJio  nojiynaTb  KyjibTypy  rpnöa  b  noponiKe. 

AmepcoHHH  3apa>naeT  gHTpycoByio  öejioKpbuiKy  b  $a3e  jihhhhok  Bcex  B03pacT0B. 
MaKCHMajibHan  rnöejib  öejiOKpbijiKH  oTMeneHa  npn  onpbiCKHBaHHii  cycneH3iien  rpnöa 
B  HIOHe  H  IllOJie  BO  BpeMH  nOHBJieiIHH  JIHHHHOK  nepBOTO  H  BTOporO  B03paCT0B.  160  r  Cbl- 
poii  njieHKH  rpnöa  (iijih  20—30  rpaMMOB  cyxoro  nopouma),  pasöaBJieHHoii  b  1000  ji 
Bogbi,  no3BOJiaeT  nojiyuHTb  cycneH3Hio,  ßocraTOHHyio  gjin  9<$<|)eKTHBHOH  oöpaöoTKH 
o^Horo  reKTapa  nojiHOB03pacTHbix  gHTpycoßbix  HacamgeHHH. 

naTOreHHOCTb  H  9(|)(|)eKTHBH0CTb  pa3JIHHHbIX  BHflOB  II  (J)OpM  aiHepCOHIIII  3aBIICIIT 
OT  chocoöob  BbipaipiiBaiiiiH,  niiTaTejibiioii  cpegbi,  cpoKOB  xpaHemm  KyjibTypbi,  norofl- 
Hbix  ycjiOBHm,  a  Tanme  HopM  npHMeneiiHH  rpnöa.  Hanöojibmyio  rnöejib  ÖejiOKpbijiKH 
Bbi3biBaeT  amepcoHHH,  BbipargerraaH  Ha  hhbhom  cyöcTpaTe. 

Hcnojib30Banne  amepcomm  b  BHge  nopomna  OKa3ajiocb  Tanme  9(|)(|)eKTHBHbiM. 
npeHMyigecTBo  Hcnojib30BaHHH  rpnöa  b  nopomne  3aKJnoHaeTCH  b  ochobhom  b  öonee 
fljiHTejibHoii  coxpaHHOCTH  amepcoHHH  b  oöpaöoTaHHbix  HacajKßeiiHHX.  Jfjin  paBHOMep- 
Horo  pacnpegejieHHH  noponma  amepcoHHH  b  cycneH3im  mbi  Hcnojib30BaJin  ero  CMecb 
c  TajibKOM  h  c  acKanrejioM  b  cooTHomeHHH  1  :  10.  Bojiee  bbicokhh  a$(|)eKT  öbiji  nojiyneH 
npn  Hcnojib30BaHHH  nopoinKa  c  TajibKOM;  rnöejib  jihhhiiok  cocTaBJiHJia  90.3%. 
npn  npHMeHeHHH  nncToro  nopomna  rnöejib  jihhhhok  ÖejiOKpbijiKH  paBHHJiacb  65.3%. 
Bce  $opMbi  A.  aleurodis  iiHTeHCHBHO  3apa>KaiOT  jiiihhhok  piiTpycoBOH  ÖejiOKpbijiKH  na 
nepHOMÖpcKOM  noöepe>Kbe  Tpy3HH,  ecjin  bo  BpeMH  BHeceHHH  rpnöa  b  HacamaemiHX 
HMeioTCH  nogxo^Hrgne  gJiH  Kam^OH  $opMbi  noro^ribie  ycjiOBiiH.  BMecTe  c  TeM  npn  bcox 
ycjiOBHHX  öojiee  HHTeHCHBHO  pa3BHBaeTCH  f.  vietnamica. 


1  Bibliographie  über  biologische  Bekämpfung  (O.  I.  L.  B.),  erscheint  alljährlich 
seit  1956  in  Entomophaga. 
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MaKCHMaJibiian  ruoejiB  jihuhhok  6ejiOKpmiKii  nojiyueua  npn  onpwcKiiBairaii  cyc- 
neii3neiï,  npnroTOBJieHHOH  Ha  ochobo  cmgch  KyjiBTyp  pa3JimniBix  $opM  A.  aleurodis; 
BBICOKHH  9(f)(j)eKT  OÔC'CIïCHIlBaJICH  npiï  JHOÔblX  nOrOgHBIX  yCJIOBIIHX. 

Bce  (J)opMLi  A.  aleurodis  h  Bug  A.  Goldiana  ycneniHo  aKKJiHMaTH3npoBajiHCB  b  cy6- 
TpomiHecKoii  30He  rpy3iin.  TiiöejiB  jihuuhok  ôejioKpBuiKii  ot  nepe3iiMOBaBinen  arnep- 
coHiiii  b  pa3JiHHïiBix  Meci'ax  ftocTiirajia  53.3—93.9%. 

CBoeBpeMeimoe  BHecemie  b  puipycoBBie  uacaHígemiH  cMecu  KyjiBTyp  pa3JinqiiBix 
(J)opM  A.  aleurodis  b  coueTauuH  c  npiïMeHemieM  MHHepaJiBHo-MacjmHOu  oMyjiBcmi  (npe- 
napaT  JY»  30)  oKa3anocB  9$<|)eKTHBHBiM  h  peHTaôejiBiiBiM  cpegcTBOM  ßopBÖBi  npoxiiB 
HHTpyCOBOH  ÔeJTOKpBIJIKH. 


BETRAG  ZUR  ERKENNTNIS  DER  AKKLIMATISATIONSMÖGLICHKEITEN 
VON  OOENCYTRUS  KU  WAN  AI  (HOW.)  IN  DER  SLOWAKEI 

A.  Huba 

(Institut  für  experimentelle  Phytopathologie  und  Entomologie  der  Slowakischen 
Akademie  der  Wissenschaften,  Ivanka  pri  Dunaji,  CSSR) 

Lymantria  dispar  L.  ist  ein  Kalamitätsschädling  in  jenen  Gebieten  in  der  Südslo¬ 
wakei.  wo  Quercus  cerris  verbreitet  ist.  Er  tritt  hier  wie  ein  temporarer  Schädling 
auf  und  vermehrt  sich  in  10 — 15  jährlichen  Perioden. 

Im  Rahmen  der  biologischen  Bekämpfung  interessierte  uns  die  Möglichkeit 
der  Bekämpfung  der  Eier  mit  Ooencyrtus  kuwanai  (How.),  der  unter  unseren  Bedin¬ 
gungen  nicht  auftrat.  Den  Grundmaterial  bekamen  wir  im  Jahre  1965  aus  Jugosla¬ 
wien.  Unter  Laborbedingungen  haben  wir  eine  Massenvermehrung  erfolgreich  durchge¬ 
führt  und  im  Juli  und  August  wurden  die  Parasiten  in  der  freien  Natur  ausgesetzt. 

Für  eine  bessere  Beherrschung  des  Parasiten  in  der  Laborzucht  und  für  die 
Abschätzung  seiner  Effektivität  in  der  freien  Natur  unter  den  Bedingungen  der  Süd¬ 
slowakei  haben  wir  die  Entwicklungsabhängigkeit  von  der  Temperatur  studiert  und 
diese  Abhängigkeit  haben  wir  mathematisch  und  graphisch  mit  einer  Hyperbel  ausge¬ 
drückt,  deren  Gleichung  lautet: 

282.4= n(t  —  11.2). 


Wir  haben  auch  die  Fruchtbarkeit  von  0.  kuwanai  festgestellt.  Die  besten  Resultate 
wurden  hei  der  Temperatur  24°  C  und  70  Imagines  auf  10  g  Eiern  erzielt. 

Es  wurde  auch  der  Sexualindex  von  O.  kuwanai  unter  Laborbedingungen  festge¬ 
stellt.  Er  beträgt  0.77.  Weiters  studierten  wir  die  Dauer  des  Ausschliipfens  der 
Imagines  von  O.  kuwanai  in  der  Abhängigkeit  von  der  Temperatur.  Bei  der  Tempera¬ 
tur  18°  C  dauerte  die  Ausschlüpfung  14  Tage,  bei  der  Temperatur  23.5°  C  7  Tage  und 
bei  der  Temperatur  29°  C  3 — 4  Tage. 

Auf  Grund  erzielter  Resultate  konnte  konstatiert  werden,  dass  die  Entwicklung 
von  O.  kuwanai  unter  unseren  Bedingungen  theoretisch  möglich  ist.  Unter  den  klima¬ 
tischen  Bedingungen  in  Bratislava  schlüpfen  die  Raupen  L.  dispar  in  der  letzten  De¬ 
kade  im  April.  Im  Jahre  1968,  schon  ab  Mitte  März  überschritten  die  täglichen  Tem- 
peraturmaxima  11.2°.  Die  Imagines  konnten  länger  als  einen  Monat  die  Eiablage 
druchführen.  In  der  dritten  Dekade  Aprils  wurde  im  Jahre  1968  in  der  Summe  der 
Effektivtemperaturen  87°  C  erreicht,  was  für  ein  Drittel  der  ontogentischen  Entwick¬ 
lung  von  O.  kuwanai  genügend  ist.  Man  kann  annehmen,  wenn  es  zur  Ausschlüpfung 
der  Imagines  im  Mai  käme,  dass  sie  einen  Zeitraum  des  Mangels  an  Wirtseiern  bis 
in  die  zweite  Hälfte  Juli  überwinden  müssen.  In  Juli,  August  und  im  September 
könnte  es  zu  einer  fakultativen  Entwicklung  einer  Generation  in  kühleren  Jahren 
kommen.  In  wärmeren  Jahren  wäre  hier  die  Entwicklungsmöglichkeit  für  zwei  Gene¬ 
rationen  gegeben.  Unter  den  Bedingungen  der  Südslowakei,  im  Verlaufe  des  ganzen 
Jahres  könnten  2  bis  3  Generationen  von  O.  kuwanai  erreicht  werden. 

Zwei  Generationen  bei  der  Fruchtbarkeit  38  und  beim  Sexualindex  0.77  würden 
den  Wert  des  biotischen  Potentials  877  Tiere  vorstellen,  bei  drei  Generationen  wären 
es  25.986  Tiere.  L.  dispar  legt  unter  unseren  Bedingungen  500—800  Eier.  Das  bio¬ 
tische  Potential  des  Parasiten  sollte  theoretisch  jedes  Jahr  die  Population  von 
L.  dispar  markant  beeinflussen.  Trotz  allen  diesen  theoretischen  Voraussetzungen 
verlief  die  Akklimatisation  von  O.  kuwanai  in  unseren  Gebieten  (1966 — 1968)  ohne 
jeden  grösseren  Erfolg. 

Die  Ursachen  des  Misserfolges  können  verschieden  sein.  Im  Jahre  1966  in  der 
Periode  des  Ausschlüpfens  der  Raupen  war  regnerisches  und  kühles  Wetter.  Junge 
Raupen  waren  dadurch  geschwächt  und  es  kam  in  einer  stark  verseuchten  Lokalität 
zur  plötzlichen  Rétrogradation  des  Schädlings.  Mehr  oder  weniger  monophage  Para¬ 
siten  haben  hier  schwache  Möglichkeiten. 
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Die  zweite  Ursache  kann  die  fakultative  Entwicklungsmöglickeit  für  die  dritte 
Generation  von  O.  kuwanai  unter  unseren  Bedingungen  sein.  Fakultative  Möglichkeit 
in  extrem  warmen  Jahren.  Die  Entwicklungsmöglichkeit  für  zwei  Generationen 
in  ausnahmsweise  kühlen  Jahren.  In  den  Jahren  mit  einer  durchschnittlichen  Tem¬ 
peratur  legen  die  Imagines  wahrscheinlich  die  Eier  in  das  Eigelege  von  L.  dispar , 
aber  niedrige  Herbsttemperaturen  erlauben  nicht  die  ganze  Entwicklung  der  dritten 
Generation  und  diese  stirbt  teilweise  oder  ganz  ab. 

Die  dritte  Ursache  des  Misserfolges  sind  unpassende  Bedingungen  für  die  Über¬ 
winterung  von  Imagines  unter  unseren  klimatischen  Verhältnissen.  Die  Klimagramme 
aus  Albana,  Zagreb  und  Bratislava  zeugen  dafür  nicht  sehr  klar. 


0  nyTHX  cDOPMHPOBAHHH  OAyHbl  nAPA3MTOB  KOKUjHA 
B  KyjIbTyPHblX  EH0U,EH03AX  TPy3HH 

V.  A.  J  a  s  n  o  s  c  h  -  B.  A.  H  c  n  o  iu 
(rp¡J3UHCKUÜ  UHCTUTIJT  3au\UTbl  paCTetiUÜ,  TÓUJIUCU,  CCCP) 

napa3HTiiuecKiie  HaceKOMbie  113  Ha,gceM.  Chalcidoidea  (rjiaBiibiM  o6pa30M,  ceM.  Aphe- 
linidaey  Encyrtidae ,  Tridymidae)  orpamiuiiBaiOT  pa3MHOJKeHne  MHornx  Bpegiibix  KOKgim, 
(Coccoidea) ,  pacnpocTpaHeHHbix  na  KyjiE/rypHon  pacTHTejiBHocTii  b  rpy3ini.  Hckoto- 
pbie  BHgbi  c  ycnexoM  ncnojiL3yioTCH  fljia  öiiojiornuecKoii  öopböbi,  uto  onpegejiaeT  no- 
ctohhhbih  iiHTepec  K  9TOII  rpynne  nojie3HLix  HaceKOMbix. 

OopMHpoBamie  $ayHbi  napa3HTOB  b  KyjibTypHbix  6iiopeH03ax  rpy3Hii  nponcxogiiT 
B  OCHOBHOM  TeMH  JKe  nyTHMH,  UTO  H  HX  X03HeB  —  KOKgHg,  C  KOTOpbIMH  OHH  TeCHO 
CBH3aHbi.  CaMyio  öojibmyio  rpynny  3HTOMO(J)aroB  cocTaBjimoT  mupoKo  pacnpocTpaHen- 
Hbie  BHßbi,  KOTopbie  flaBHo  paccejiHJiHCb  BMecTe  c  uepBepaMH  h  igiiTOBKaMH  no  BceMy 
CBeTy;  ycTaHOBiiTb  hx  nponcxoHígeHne  h  BpeMH  paccejiemiH  nouTH  tieB03MOHmo. 

Bojibmoe  MecTO  3amiMaeT  rpynna  hbho  agBeHTHBHbix  BiigoB,  KOTopbie  npomrajin 
b  Ppy3HK>  cpaBHHTejibHo  HegaBHO  BMecTe  c  uepBepaMH  h  igHTOBKaMii  npn  HHTpogyRgHH 
pacTeHHH,  nan  Hanpimep  napa3HTbi  hjhtobok  CKpbiToii  öaMÖyKOBoü  —  Aphelosoma 
plana  Nik.,  Bestiola  mira  Nik.,  naJiouROBiigHon —  Prospaltella  aurantii  (How.),  OJieang- 
poBOH  —  Aphytis  chilensis  (How.),  BbinyKJiOH  —  Signiphora  merceti  Malen.,  Rajni(|)op- 
hhííckoh  —  Prospaltella  perniciosi  Tow.  h  Æp.  3th  xajibu,Hgbi  pacnpocTpaHiuincb  rjiaB- 
HbiM  o6pa30M  Ha  HepHOMopcKOM  no6epe>Kbe,  rge  3eMjin  nprnuopcRon  nojiocbi  b  XIX— 
XX  bb.  ôbijiH  ocBoeHbi  nog  gHTpycoBbie,  uaËHbie,  öaMÖyKOBbie  h  gpyrne  miaHT  agira. 
K  3TOH  rpynne  othochtch  TaRîne  napa3HTHuecKHe  HacenoMbie,  cnegnajibHo  3aBe3eHHbie 
gJIH  6opb6bI  C  KOKD,HgaMII-HMMHrpaHTaMH,  UaCTb  KOTOpblX  CTaJia  SJieMeHTaMH  MeCTHblX 
6H0H,eH030B — Prospaltella  berlesei  (How.),  Coccophagus  gurneyi  Comp.,  Pseudaphy- 
cus  malinus  Gah.  B  pe3yjibTaTe  ex  aKKJiHMaTH3an¡HH  npoH3omjia  nepecTpoiina  önogeiio- 
30B,  H3MeHHJIOCb  COOTHOmeHHe  Bpe^HblX  II  nOJie3HbIX  BIIgOB,  CHH3IIJiaCb  UIICJieHHOCTb  II 
BpegoHOCHOCTb  uepBega  KoMCTona,  TyTOBon  ih;htobkh,  gHTpycoBoro  MyuHHCToro  uepBega. 

OgHOBpeMeHHo  c  3THM  nponcxogiiT  npncnocoÖJteHiie  MecTiibix  MHorongHbix  napa- 
3HT0B  K  3aBe3eHHbIM  BpegHTeJIHM.  OgHH  npHCnOCaÔJIHBaiOTCH  ÔbICTpo  (HanpiIMep,  Mi- 
croterys  sylvius  Daim,  k  TeMiiomapoBHgHOH  nonraoigiiTOBRe),  gpyme  —  ôojiee  Megjiemio, 
nocTeneHHO  ( Aspidiotiphagus  citrinus  (Craw)  K  napa3HTnpoBaHiiio  b  nnoHCKon  na- 
jiouKOBHgHon  igHTOBKe,  Coccophagus  lijcimina  (Wlk.)  —  k  anoHCKon  bockoboh  jioîrho- 
IglITOBKe). 

CyrgecTBeHHbiMH  sjieMeHTaivra  nojie3Hon  3HTOMO(|)ayHbi  hbjihiotch  napa3HTbi,  ivrarpii- 
poBaBmne  BMecTe  co  cbohmh  xo3neBaMH  H3  Jieca  b  KyjibTypHbie  iiacaHigeHHa.  Cpegii  hiix 
Hanôojiee  HHTepeciibi  Aphycus  hadzibejliae  Trjap.  h  Pseudaphycus  phenacocci  Jasn.  — 
MecTHbie  napa3HTbi  HÔJioHeBoro  MyuHHCToro  uepBega,  oöiiTaioigero  Ha  nceHHX.  napa- 
3HTbi  pacnpocTpamiJiHCb  BMecTe  c  xo3hhhom  b  cagax  Boctouhoh  Tpy3HH  n  ctojib  me 
3<J)$eKTnBH0  peryjmpyiOT  ero  pa3MHo>ReHiie,  Kan  h  b  jiecy. 

HeMaJiOBaœHoe  3HaueHHe  b  KyjibTypiibix  6non,eH03ax  HMeeT  rpynna  xajibgng-nojni- 
$aroB,  ocHOBiibiMii  xo3aeBaMH  KOTopbix  hbjihiotch  uepßegbi  n  igHTOBKH,  oöiiTaioigne  Ha 
gHKOH  paCTHTeJIbHOCTH.  Hx  UHCJieHHOCTb  H  3HaueiIHe  B  cagax  BO  MIIOrOM  OnpegeJIHIOTCH 
CTeneHbio  pacnpocTpaHeffliH  n  pa3MHOHîeHHH  RORgng-xosneB  Ha  gnRon  pacTHTejibirocTH. 
K  3TOH  rpynne  othochtch  Coccophagus  palaeolecanii  Jasn.  (ero  X03HeBa  —  öojibinan 
HÖJioHeBan  JiO/KHorgHTOBKa,  öojibman  3$egpoBan  n  RajnraoBan  nogymeuHHgbi) ,  Tri- 
chomasthus  albimanus  Thoms.  (xo3Heßa  —  öojibman  HÖnoHeßan  JionraoigHTOBRa,  mhoto- 
HgHbin  6jiecTHm,HH  uepBeg,  apaKCCKan  nogymeuHiiga) ,  Aphycus  hadzibejliae  Trjap. 
(xo3aeBa  —  HÖJioHCBbin  h  3aKaBKa3CKHH  MyuiiHCTbie  uepBegbi),  Archenomus  caucasi- 
cus  Jasn.  (xo3neBa  —  TonojieBan  n  JiOHîHORajm(|)opHHHCRaH  ih;htobriï)  h  HeKOTopue 
'  Apyrne. 

H3yuenne  3aROHOMepHOCTen  $opMiipoBaHHH  $ayHbi  napa3iiTOB  b  cagax  n  BbiHcne- 
nne  nx  B3anM0CBH3en  c  xo3HeBaMii  n  gpyrnMii  sjieMCHTaMii  ònopenosoB  no3BOJiHiOT 
HaMeTHTb  3^)(|)eKTHBHbie  nyTii  yBejinueHHH  noTeHn,najia  nojie3non  geHTejibHOCTii  napa- 
3HTHUeCKHX  naceKOMbix. 
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REMARQUES  SUR  LA  BIOLOGIE  DES  CANTHARIDAE  ( COLEOPT .) 


P.  Jourdheuil 

(Station  de  Zoologie,  1.  N.  R.  A.,  B.  P.  Antibes,  France) 

En  I960,  nous  avions  signalé  le  rôle  important  joué  par  Cantharis  livida  L.  var. 
rufipes  en  tant  que  prédateur  des  oeufs  de  Psylliodes  chrysocephala  L.  Nous  avions 
pu  obtenir  son  développement  complet  au  laboratoire  et  donner  un  aperçu  de  son 
cycle  biologique  dans  la  région  parisienne  (Jourdheuil,  1960). 

La  mise  en  évidence,  à  l’automne  1967,  de  fortes  pullulations  de  Cantharides 
et  notamment  de  C.  livida  sur  certaines  cultures  d’Artichauts  ( Cynara  scolymus  L.) 
de  la  Côte  d’Azur  (éclosion  de  8  adultes  en  moyenne  au  1  m2)  nous  a  incité  à  entre¬ 
prendre  une  étude  biologique  plus  complète  de  cette  espèce. 

Dans  le  biotope  prospecté,  la  mue  imagínale  a  lieu  entre  le  10/4  et  le  10/5  et  la 
longévité  des  adultes  n’excède  pas  2  à  3  semaines.  En  dehors  de  la  culture  d’Artichaut, 
ils  semblent  exclusivement  fréquenter  deux  adventices  très  communes,  Euphorbia 
cyparissias  L.  et  Ledipium  draba  L.  dont  ils  consomment  le  pollen  avec  avidité. 
La  richesse  de  l’alimentation  en  glucides  et  également  en  protéines  a  une  influence 
déterminante  sur  la  fécondité  des  femelles,  ce  qui  laisse  supposer  que  leur  canniba¬ 
lisme  aux.  dépens  des  mâles  n’est  pas  sans  signification  écologique. 

La  maturation  des  ovaires  demande  8  à  12  jours.  C’est  sensiblement  le  même  laps 
de  temps  qui  sépare  l’émission  successive  des  pontes  déposées  dans  le  sol  par  aggré- 
gats  de  200  à  800  oeufs.  Après  une  iricubation  de  courte  durée  (10  a  15  jours)  et 
l’apparition  fugace  des  deux  stades  postembryonnaires  (Verhoeff,  1917;  Janssen, 
1963),  commence  le  développement  larvaire  proprement  dit  qui  comporte  6  stades 
de  durée  croissante,  le  dernier  constituant  la  forme  d’hibernation. 

Cette  croissance  larvaire  ralentie  présente  toutes  les  caractéristiques  d’un  déve¬ 
loppement  de  diapause.  Celui-ci  ne  peut  être  mené  à  son  terme  que  par  l’élevage 
continu  des  larves  à  une  température  modérée  (^18°  C)  ou  par  un  séjour  prolongé 
au  froid.  De  ce  fait,  le  cycle  est  obligatoirement  univoltin. 

L’utilisation  au  laboratoire  d’un  hôte  tel  qu 'Ephestia  kuehniella  Zeli,  (oeuf  pour 
les  jeunes  stades,  oeufs  ou  larves  pour  les  stades  plus  avancés)  donne  de  bons  ré¬ 
sultats.  Parallèlement  à  l'intensification  de  l’activité  prédatrice  au  cours  de  la  vie  lar¬ 
vaire,  apparaît  une  resistance  croissante  à  des  conditions  déficientes  d’alimentation 
qui  se  traduit,  à  partir  de  la  dernière  mue,  par  la  possibilité  de  survivre  plusieurs 
mois  à  un  jeûne  total  ou  d’atteindre  le  stade  adulte  avec  une  alimentation  exclusi¬ 
vement  phytophage  (feuille  d’Artichaut). 

En  dehors  des  problèmes  d’alimentation  dans  le  milieu  naturel,  il  conviendrait 
d’étudier  le  rôle  limitant  joué  par  la  compétition  inter-  ou  intraspécifique  entre  pré¬ 
dateurs:  autocannibalisme  larvaire,  corrélation  avec  les  pullulations  du  Pterostichidae 
Poecilus  cupreus  L.  (Skuhravy,  1958). 


COBPEMEHHAH  OLfEHKA  POJIH  3HTOMOOAPOB  B  ßHHAMHKE 
HHCJÏEHHOCTH  BPEflHOB  MEPEnARIKH  ( EURYGASTER  INTEGRICEPS  PUT.) 

B  ArPOBHOIi;EH03AX  IÏIIIEHHLfBI 

K.  V.  Kamenkova  —  K.  B.  KaMCHKOBa 
(Bcecow3Hbiü  uHCTUTiyr  saiyurbi  pacrenuix,  Jlenumpad ,  CCCP) 

Hccjiep,OBaHHHMii,  npoBejteHHLiMH  b  1950—1953  rr.  b  npegropHOM  Aôhhckom  panoHe 
Kyòann,  ôbijio  ycTaHOBJieno,  uto  peryjiapiiH  ftiraaMiraii  nonyjinpnH  Bpe^noä  uepenaniKH 
b  3iiauHTejiLHOH  Mepe  ocymecTBUHJiacb  ee  napa3HTaMH  (ceM.  Scelionidae  h  noßceM. 
Phasiinae)  (KaMenKOBa,  1955—1958). 

H3yueriiie  ônojiornuecKiix  ocoöeHHocTcii  napa3iiTOB  h  ÖHopeHOTHuecKHX  CBH3eii 
noKa3ajio,  uto  b  30He  BbinojmeHHH  paôoT  Jieca  h  3apocjra  KycTapHHKOB,  oKpynmiomiie 
noceßbi  nmeHHpbi,  co3gaBajin  nocTommyio  pe3epBan;Hio  kjiohob  ceM.  Pentatomidae  — 
AonojiHHTejibHbix  xo3ueB  napa3HTOB  uepenaniKH  —  h  oöecneuiiBajiH  hm  ÖJiaronpnHTHbie 
yCJIOBHH  3HMOBKH. 

B  CTennoii  3one  (CjiaBHHCKHH  paüoH)  b  ycjioBnnx  Kpyiraoro  3epHOBoro  xo3HHCTBa 
n  HHT6HCHBHOH  XHMHUeCKOH  3aHpiTbI  nOCOBOB  nmeHHpbl  3<J)(|)eKTHBH0CTb  napa3HTOB 
öbijia  neflocTaTOUHofi  BCJie^cTBne  o6ep,HenHOH  (|>ayHbi  kjiohob  h  OTcyTCTBHH  ÖJiaronpnnT- 
HblX  MeCT  3HMOBKH  Hapa3HT0B. 

3a  nocjieAHne  ^ecHTiuieTiin  b  Aôhhckom  paiioHe  ciijibho  imieHHJiacb  CTpyKTypa 
noceBiibix  njioma^eii  03Hmoh  nmeimpbi  —  yBejurueHbi  MaccHBbi  xjieôoB.  XiiMHuecKan 
3am;HTa  noccBOB  CTaua  00H3aTejibHbiM  MeponpiiHTiieM.  Bcjie^CTBiie  3Toro  b  1966—1967  rr. 
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pojib  napa3iiTOB  nepenaniKH  aaMenio  CHH3iuiacb.  Pariee  (1950—1952  rr.)  b  nepBbiii  achb 
OTKJia^Kii  hhh;  na  noceBax  b  stom  paìioire  OTMenanocb  ot  38  ao  50%  3apaæeHHBix  hhu; 
(npn  qucjienHOCTH  hhh;  ot  2  ao  10  Ha  1  m2).  B  1966—1967  rr.  b  tot  Hie  nepnoA  niìpa 
qepenaiHKH  Ha  Miiornx  nojinx  OKasajiHCb  cboöoahbimh  ot  napa3HTOB  (npn  HiicjiermocTH 
him;  ot  4  30  10  na  1  m2).  KojranecTBO  3apanieHHbix  hhh,  b  npenmne  ro^ti  ôbicTpo  na- 
pacTajio  h  AOCTiirajio  MOMeHTa  MaccoBon  HÌipeKJiaAKH  ao  75—97%,  hjih  b  2—5.5  pasa 
ôojiBHie,  neM  b  nacTOHipee  BpeMH.  üoaTOMy  b  A6hhckom  pafioHe  npn  cpaBtiiiTejibiio 
BbiooKOH  HHCJieHHocTii  3HMyioin;ero  KJiona  iiaôjnoflajiocb  pe3Koe  cmiHiemie  HiicjienHocTii 
ero  noTOMCTBa.  9to  npaKTHHecmi  ocBoßoHi^ajio  Tor^a  ot  hcoOxoahmoctii  npoBefleimn 
XHMHHeCKOH  6opb6bI. 

Pa300H],eHne  AonojiHHTejibiibix  xosneB  h  napa3HTOB  h  MecT  nx  peaepBapnH  yMeiiB- 
niHJio  BjiHHiine  nocjie^Hiix  na  nonyjinpHio  nepenaiuKH,  hto  Bbi3Bajio  Heo6xo^iiMOCTi> 
HHTeHCHBHOH  XHMHH  e CK OH  ÖOpbÖbl. 

B  nocjie^HHe  ro^Bi  BMecTo  aBiiaonBijiHBaHHH  AycTOM  AAT  11  B0(J)aT0KC0M  npime- 
HHiOT  MejiKOKanejibHoe  MajiooSneMnoe  aBiiaonpbicKHBaHiie  npenapaTaMH  ^iinTepeKC  n 
MeTacpoc.  HaMii  bbihchoho,  hto  sth  npenapaTbi  b  saBHciiMocTii  ot  cponoB,  A03iipoBOK 
ir  $opM  npHMeHemiH  MoryT  6biTb  MeHee  tokchhhbimh  ^jih  napa3HT0B. 

Ilpri  npiiMeneHHii  BeceHHHX  xiiMiinecKnx  oöpaöoTOK  nponiB  nepe3HMOBaBHiiix  kjio- 
noB  KOMnjieKc  napa3HTOB  noABeprajicn  cnjibHOMy  yrneTerniio;  HacTinraoe  BOCCTaHOBjie- 
iiiie  HHCJieHHocTH  nojie3Hbix  HaceKOMbix  npoHcxoAHJio  jirmib  b  KOHpe  HiipeKJia^KH  ne- 
penaniKH.  OöpaöoTKa  nojien  coBnasajia  c  HanajioM  OTKJia^KH  Bpe^iiTejieM  hhh;  h  nepno- 
AOM  hx  3apaHieriHH  HHpee^aMH  nepe3HMOBaBmero  noKOJieHiiH  (Aöhhckhh  panoH).  Tan, 
b  1967  r.  b  Hanajie  MaccoBori  HHpeKJia^Kii  nepenaniKH  Ha  nmemipe,  anpee^aMii  öbijio 
yHHHTOHieHO  b  cpeAHeM  42.9%  hhh,  (npn  hhcjichhocth  hhh;  4.2  na  1  m2).  Ilocjie  o6pa- 
60TKH  noceBOB  nmeHHpbi  B0(f)aT0KC0M  no  B3pocjioMy  Kjiony  3apanieHH0CTb  hhh;  napa- 
3IITaMH  CHH3HJiaCb  B  nHTb  pS3,  flO  8.6%  (cpe^HHH  HHCJieHHOCTb  10.5  hhh;  na  1  M2). 
B  to  Hie  BpeMH  Ha  HeoöpaöoTaHHbix  nojmx  b  KOHTpojie  HaÖJiioAaJiocb  HapacTarrae  cTe- 
neriH  3apaHieHirocTH  hiih  napa3HTaMii. 

B  1967  r.  b  CjiaBHHCKOM  p-He  MejiKOKanejibHoe  aBHaonpbicKHBairae  nmeHiipbi  npo- 
Be^eHo  cycneH3Heii  flmrrepeKca  no  KJiony  b  nepnoA  MaccoBon  HiipeiijiaAKH  nepenaniKii, 
T.  e.  no3AHee  oöbiHHoro.  OcHOBHan  Macca  iiae3^HiiKOB  HaxoAHJiacb  b  KJiaflKax  nepe- 
naiHKH.  B  3 tom  cjiynae  BJiHHHiie  HAOXHMHKaTOB  Ha  3apaHiemiocTb  h  bbijict  napa3HTOB 
oKa3anocb  HecyipecTBeHHbiM. 

Hccjie^oBamiH  1966 — 1967  rr.  noKa38JiH,  hto  b  3aBHCHM0CTii  ot  noro^irbix  ycjioBHii 
iraHMeHee  OTpnpaTejibtioe  AOHCTBHe  ira  napasriTOB  nepenaniKH  OKa3biBaeT  ^rinTepenc, 
npHMeHHeMbiH  mctoaom  MejiKOKanejibiroro  Majiooö'beMHoro  onpbicKiiBaHHH  nmeminLi 
npOTHB  JIHHHHOK  MJiaflHIHX  BOBpaCTOB  3TOTO  BpCflHTeJIH.  IIpH  3T0M  COXpatlHeTCH  60JIL- 
Hioe  KOJIHHeCTBO  HHpeeftOB. 

riojiyneHHbie  ^aHHbie  OTKpbiBaiOT  nepcneKTHBy  coneTairriH  npiipo^rion  nojie3rioìi 
^eHTejibHOCTH  MecTHbix  napa3HTOB  nepenaniKii  c  xhmhhcckoh  öopböon. 


MCnOJIb30BAHHE  ArEHHACIIHCA  ( ENCYRTIDAE ,  CHALC1DOIODEA) 

B  EOPBEE  C  rOPHOCTAEBEIMH  MOJIHMH  ( HYPONOMEUTIDAE ) 

B  KHPrH3HH 

R.  P.  Karavaeva  — P.  II.  Kapaßaeßa 
( Kup ZU3CKUÜ  zoc.  ynueepcurer,  OpyH3e,  CCCP) 

Ha  iore  KHprii3HH,  no  CKJiOHaM  OepraircKoro  h  HaTKajibCKoro  xpeÖTOB  Tnrib-lIIaHH, 
npocTHpaeTCH  orpoMHbm  MacciiB  yHHKajibHbix  opexonjio^Hbix  jiecoB.  Cepbe3iryio  onac- 
HOCTb  flJiH  hhx  npe^cTaBJiHiOT  HÒJiOHHan  ( Hyponomeuta  malinella  L.)  h  pa3HOHAiian 
( H .  padella  L.)  ropHOCTaeßbie  mojih,  noBpeHi^aiorpHe  höjiohio,  ajibiny  h  öohpbihihhk. 
rianiman  c  30-x  to^ob  eniero^HO  OTMenajiocb  MaccoBoe  pa3MHOHvemie  3thx  Bpe^HTejieii 
h  nojiHoe  oö^eAaHHe  jihctbbi  yKa3aHHbix  nopoA.  npoBeAenne  XHMHHecKHX  Mep  öopböbi 
c  MOJiHMH  bo  Been  OHare  BecbMa  3aTpyAHHTejibH0  ii3-3a  cHJibHO  nepecenermoro  pejibe(|)a 
MecTHOCTH,  noroAHbix  ycjiOBHH,  ocoòeHHOCTen  önonornn  mojih  h  APyrax  nprinim. 

B  CBH3H  C  3THM  ÖblJIH  HpeAHpHHHTbl  nOHblTKH  pa3pa6oTaTb  ÖHOJIOrHHeCKHe  MeTOAbl 
6opb6bi  c  MOJiHMH.  B  pe3yjibTaTe  6ojiee  paHHHX  HCCJieAOBaHHÏi  (PbiK-EorAaHHKo  n  npy- 
TeHCKHH,  1940;  CTporan,  1949;  neTpoB,  1959;  Kapaßaeßa  h  PoMaHeHKO,  1961)  b  yKa3aH- 
Hbix  Jiecax  6biJio  3aperHCTpHpoBaHo  okojio  70  bhaob  ecTecTBeHHbix  BparoB  höjiohhoh  h 
pa3HOHAHOH  MOJieìi.  OAHano  Hanöojiee  3$$eKTHBHbiH  3HT0M0(|)ar  —  xajibpHA  areHiiacmic 
(Ageniaspis  fuscicollis  Dalm.)  — He  6biji  HaHAGH. 

IICXOAH  li 3  3TOrO,  HaMIl  B  COAPyHieCTBe  C  pa60TIIHKaMII  IOHiriOKHpriI3CKHX  JieCX030B 
HaHHHan  c  1957  r.  npoBOAHTcn  paóoTa  no  HHTpoAyKpHH  h  aKKJiHMaTH3an,HH  areiriiacniica 
B  IIJIOAOBblX  Jiecax.  napa3HT  3aB03HTCH  H3  BoCTOHIIOrO  npiIHCCblKKyjIbH,  TAe  OH  HIH- 
poKO  pacnpocTpaHeH,  a  TaKHîe  H3  APyrnx  3KOJiorHnecKHX  30H  cTpaHbi  (YnpaHHa,  Bejio- 
pyccHH,  A3ep6aHAHiair,  CeBepHbiii  KaBKa3,  Ka3axcTaH  h  AP-)- 
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Ilpn  H  CK  JIK)  lI  e  HH  II  XHMHHeCKHX  OOpaÖOTOK  HaC3^HirK  B  CHJiy  ÔjiaronpnHTHLIX  KJIII- 
MaraaecKiix  ycjioBHH  il  ôaaropapa  bkicokoh  sKoaornaecKon  naacTiiaHOCTn  jierno  npn- 
HxiiBacTCH.  HapacTamie  ero  ancaemiocTH  öaaropapa  noansMÖpiiomiaecKOMy  pa3MHO>Ke- 
riiiio  iipei  cpaBHHTejiKiio  Obicipo  n  onepearaeT  pa3MH0>neHHe  Moaeñ:  Ha  BTopoñ  rog 
nocjie  BLinycKa  KoanaecTBo  napa3iiTiipoBaHiibix  ryceirap  cocTaBaaeT  15—20%,  na  Tpe- 
THii  —  b  cpepneM  30—40  c  MaKcioiyMOM  50—75%,  a  c  aeTBepToro  roga  areHnacnuc  caa- 
HOBHTCH  iiageambiM  peryamopoM  HHCJieHHOCTH  Monn.  3a  2—3  ropa  oh  pa3JieTaeTca  Ha 
2—3  km  OT  Mecía  BbinycKa. 

ycTaHOBJieno,  aao  HHTeHciiBHoe  riapacTamie  aiicaemrocTii  napa3HTa  nponcxogiiT, 
ecjin  Hae3flHHK  SepeTca  c  Toro  aïe  Briga  mojih,  npoTHB  KOToporo  oh  npHMeHaeTca. 
OflHaKO  aremiacmic  MoaeeT  3apaa<aTb  aäpa  h  gpyrnx  6jih3Khx  bh/job  popa  Hypono- 
menta  Latr.,  ho  b  3tom  cayaae  peryanpyioipaa  peaTeabHocTb  napa3HTa  npOHBJiaeTCH 
Mepaemiee.  B  riameM  onbue  areiniacnHc,  coöpaHHbiii  c  aöaoHHoii  mojih,  napa3HTiipoBaa 
na  öepecKaeTosoii  (H.  cognatella  Hb.)  h  iiboboíí  ( H .  rovella  Hb.)  Moaax. 

BbicTpoMy  HapacTaHiiio  ancaemiocTH  napa3HTa  b  naopoBbix  Jiecax  cnabHO  npenaT- 
CTByiOT  xiirpHaa  Myxa  Pseudosarcophaga  mamillata  Pand.,  a  TaK>Ke  MypaBbii  ( For - 
micidae),  MepMHTHpbi  ( Mermithidae ,  Nematoda)  h  b  OTpeabHbie  ropbi  rpnöiibie  3a6o- 
jieBamia  (MiocKappiiHa  h  np.)  (KnpbaHOBa,  Kapaßaeßa  h  PoMaHeHKO,  1959). 

AreHnacnuc  aKKJiiiMaTH3npoBajica  no  Been  aoiie  BpepoHocriocTii  Moan,  HaaHHaa 
c  BbicoTbi  1200—1300  M  Hap  ypoBHeM  Mopa  h  poxopa  po  2000—2200  m,  t.  e.  no  Been 
30He  npoii3pacTaHiia  aöaoini,  aabiari  h  OoapbiniHHKa.  OpHaKo  nanöoaee  öaaronpHaTiiOH 
paa  Hero  KaiiMaTiiaecKon  30hoíí  HBaaeTca  cpepHaa  (1600—2000  m  Hap  yp.  m.).  B  Ha- 
CToaipee  BpeMa  hm  KOHTpoanpyeTca  pa3MHoaieiiHe  mojih  Ha  naoipapn  okojio  10  Tbic.  ra. 

PaöoTbi  no  aKKJiiiMaTii3aii,HH  n  aHaaH3  ÖHOKariMaTorpaMM  noKa3ajin,  hto  KJiHMa- 
TnaecKne  ycaoBiia  3anapHoro  npHiiccbiKKyaba,  HyncKon  poamibi  n  30Hbi  KyabTypHoro 
capoBopcTBa  lOamoä  Kiipni3HH  ii3-3a  bwcokoh  TeMnepaTypbi  h  hh3Koh  BaaamocTH 
b  aerane  Mecapbi  HeSaaronpnarabi  paa  pasBirraa  aremracnnca  (Kapaßaeßa,  1967). 


HEKOTOPblE  OAKTOPBI,  BJIHÍHOH^HE  HA  XAPAKTEP  B3AHMOOTHOIHEHHÎÏ 
MEÎK^y  KAnyCTHOH  MOJIBK)  ( PLUTELLA  MACULIPENNIS  CURT.)  H  EE 
OCHOBHbIMH  nAPA3HTAMH  -  HAE3AHHKAMH  POßA  HOROGENES 
FÖRSTER  (ICHNEUMONIDAE,  OPHIONINAE) 


H.  H.  Kopvillem  —  X.  X.  KonBHJiJieM 
(Hhctutijt  300A0ZUU  u  öoranuKu  AH  9CCP,  Tapry,  CCCP) 

KanycTHaa  mojik  pacnpocTpaneHa  no  BceMy  MHpy  h  aßaaeTca  onacHbiM  BpepnTe- 
aeM  KpecTopBCTHbix  KyabTyp.  KpoMe  Toro,  ona  oTanaaeTca  ocoöeHiiocTbio  oxBaTbiBaTb 
BcnbiHiKaMii  cBoero  MaccoBoro  pa3MHoaîeHiia  opuoBpeMeHHo  rpoMapribie  TeppiiTopnu. 
B  1958  r.,  HanpiiMep,  Tanaa  BcnbmiKa  opuoBpeMeHHo  6biaa  3aperncTpnpOBaHa  b  Ecpone, 
A3HH  h  CeBepHoü  AMepuKe. 

ConocTaBaenne  h  anaaH3  HMeroipnxca  b  mhpoboh  aniepaType  CBepemiìi  o  KanycT- 
HOH  Moan  (KonBiiaaeM,  ’1965)  h  HccaepoBaHira  b  Mockobckoh  ooa.  (1957—1959  rr.)  h 
3ctCCP  (1960—1967  rr.)  yKa3biBaioT  na  öoabtuyio  poab  MnrpapHH  Kanycraoíí  Moan 
b  caojKiioM  cnaeTeHHii  aÔHoraaecKHX  h  öiioraaecKiix  (JiaKTopoB,  oSycaoBiiBimix  Macco- 
Bbie  BcnbiiHKii  pa3MHO}KeHHH  aToro  Bpe^HTeaa  b  yKa3aHHbix  reorpa^naecKiix  panoHax 
H,  BepoaTHO,  b  ycaoBHHX  yMepeHHoro  KaiiMaraaecKoro  noaca  Booôrpe.  B  CBa3H  c  otiim 
iieoOxogim  pa3aHHiibiH  nopxop  k  operine  peaTeabnocra  3HT0M0(|)ar0B  Kanycraori  Moan 
b  ycaoBiiax  pa3aiiHHbix  KaHMaraaecKiix  30h  c  yaeTOM  B03Momibix  Miirpapuri  3Toro 
BpepiiTeaa. 

npoBopHBimieca  b  3ctohhh  b  TeaeHHe  nocaepHHx  7  aeT  nccaepoBaHHa  noKa3aan, 
aio  b  paHHbix  KOHKpeTHbix  KaiiMaTHaecKiix  ycaoBirax  3anac  ycneiniio  nepe3HMOBbiBaio- 
uj,eH  KanycxHOH  Moan  Kpairne  ne3HaanTeaeH  h  ne  MO/KeT  cayaiHTb  iicxophoh  Toanon 
MaccoBoro  pa3MHO/KeHiia  BpepiiTeaa.  Aaare  nocae  cpaBHHTeabHo  MarKiix  3iim  panne- 
BeceHHHe  iionyaapiin  KanycTiion  Moan  HacToabKo  iieBcaHKH,  aTo  npii  noaeBbix  o5cae- 
poBarinax  noara  HeB03M0>KH0  oÖHapy/KiiTb  3popoBbix  h  nopMaabHo  nepe3HMOBaBiniix 
ocoöen.  OflHano  Bcaep  3a  nocTOHHHbiMii  h  CHabHbiMii  3hmhhmh  coKpaipennaMH  ancaeH- 
HOCTii  KanycTiroH  Moan  b  Teaerme  yKasanrioro  nepnopa  b  3ctoiihh  HaSaiopaancb  ropbi 
c  pa3JiHaHbiMH  naoTHOCTaMH  BpepnTeaa:  ot  Maccoßoii  BcnbiiHKii  (1964  r.)  p o  noaTH 
noanoro  oxcyTCTBiia  (1967  r.). 

II 3  MiioroaHcaeHHbix  ii3BecTiibix  napa3HTOB  KanyciHon  Moan  b  Bctohhh  npaKTii- 
aecKoe  3HaaeaHe  iiMeiOT  ToabKO  pßa  Bnpa  Hae3pHHKOB  —  Horogenes  ( Angitia )  fenestra¬ 
ta  Holmgr.  h  H.  (A)  tibialis  Grav.,  npoaBaaioipiix  BbicoKyio  aivTHBHOCTb  npn  pa3ana- 
iibix  norogHbix  ycaoBiiax  h  pa3H0ii  naoTHOCTH  nonyaapnii  xo3ainia.  BbicoKaa  3apaaceH- 
uocTb  KanycTiion  Moan  napa3HTaMii  (nopapna  80—98%)  Haöaiopaaacb  Kan  b  ycaoBHax 
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BMCOKoii  'iiicjighttoctit  (1964  r.),  tük  il  b  rogbi  ;genpeccnn  (1962—1963,  1967  rr.)  Bpe- 
.inTOjm  (KonBHJiJieM,  1966). 

BbmcHeHo,  uto  cnocoÔHOCTb  napa3HTOB  K  any  CT  h  oh  mojiii  yBejnmnBaTB  cboio  hhc- 
jigtïhoctb  b  cooTBeTCTBHH  c  B03pacTaHiieM  njiOTiiocTH  nonyjimiiHH  xo3nniia  naxogHTcn 
b  3âBHCHM0CTH  OT  anojiornuecKoro  OKpyjKemiH  KanycTiiBix  ynacTKOB.  B  pn^e  cjiynaoB 
na  MaTepnajie,  gocTOBepnocTB  KOToporo  goKa3aiia  cTaTHcranecKH,  ygajiocn  noKa3aTB, 
'ito  ypoBGHb  3apa>KGHHOCTH  KanycTHoií  mojiii  napa3HTaMii  6biji  siiauiiTejiLHo  bbtihg  Ha 
TGX  yqacTKax  KanycTBi,  b  HenocpegcTBeimoH  6jih3octii  ot  KOTopux  pa3MGin;ajiHCb 
KycTapHHKH,  gepeBwi  h  ôoraTan  TpaBnuiicTan  pacTiiTGJibiiocTb.  B  9thx  anojiorunecKiix 
ycjiOBïinx  napa3HTw  iiaxogiuni  jivniniie  bo3Mo>khoctii  gjin  3hmobkh  h  nHTaimn  B3poc- 
JIOH  <J)a3BI,  a  TaK>KG  —  ftOnOJIHIITGJIblIblX  X03HGB,  CnOCOÖCTByiOipHX  60JIGG  ÖBICTpOMy  BOC- 
CTaiIOBJIGIiniO  HIICJIGHHOCTn  9HTOMO(|)arOB  BGCHOII,  B  CJiynaO  Maccosoro  pa3MIIOHCGHHH 
KanycTHOH  mojih. 

B  CBGTG  II  3  JI O  >K  G  H  II  O  r  O  MOÎKHO  3aKJnO'IHTI>,  HTO  napa3IITLI  KanycTHOH  MOJIII  CnOCOÔHLI 
9$$GKTHBH0  CHHHíaTB  HHCJIGHIIOCTB  9T0T0  BpO^HTGJIH  KaK  B  OÖBIHHMG  mgBI,  TaK  II 
B  nepnOJILI  Gro  MBCCOBLIX  pa3MHOÎKGHIlïl.  YpOBGHL  aKTIIBHOCTIT  napa3HTOB  KanycTHOH 
MOJIH  SaBHCHT  OT  9KOJIOriIHGCKOrO  OKpyJKGHHH  KpGCTOpBGTHblX  KyJIBTyp  II  B  ÔJiaronpHHT- 
HBIX  yC.TOBIIHX  n03B0JIHGT  9THM  9HT0M0Cf)araM  BHOCHTB  CyipGCTBGHHLIG  KOppeKTHBLI 
B  pa3BHTIIG  BCnBIUIGK  BpegHTeJIH.  Ormano  napa3HTM  KanycTHoií  MOJIH,  paBHO  KaK  II  JIIO- 
6lIG  MGpBI  6oPk6lI.  b  KJIHMaTHHGCKHX  yCJIOBHHX  BcTOHHH  HG  B  COCTOHHIIII  npegOTBpa- 
tiitb  nanajio  TaKoii  BcntiniKH  bjiarogapn  MnrpaHHHM  BpegHTejin.  üoaTOMy  papiionajiL- 
HOG  pGHIGHHG  npoÖJIGMLI  6opb6bI  C  KanyCTHOH  MOJILK)  gOJIÎKHO  BKJIIOUaTB  9(J)(J)GKTHBHI)ie 
MGpbl  npOTHB  BpG^HTGJIH  B  HGpBHHHLIX  OUaraX  GTO  MaCCOBOTO  pa3MHOÎKGHHH  B  6oJI0e 
TOBKHBIX  paiionax. 


FACTORS  AFFECTING  THE  EFFICIENCY  OF  TRICHOGRAMMA  INTRODUCTION 

J.  Ko  t 

(Institute  of  Ecology,  Poland) 

Biological  control  has  boon  carried  out  in  Poland  since  1958,  using  species  of 
Tricho gramma  Westw.  by  means  of  the  method  of  periodical  colonization.  As  the  re¬ 
sults  obtained  are  characterized  by  greatly  varying  effectiveness  (from  0  to  over  90%) 
investigations  of  the  factors  influencing  the  effectiveness  of  the  parasites  introduced 
have  been  initiated.  The  factors  which  have  been  shown  by  empirical  investigations 
to  be  capable  of  exerting  a  decisive  influence  on  the  effectiveness  of  Trichogramma 
are  given  in  the  table. 

Ì.  Species  and  strains.  We  can  distinguish  several  species  within  the 
genus  Trichogramma  Westw.  I  have  given  only  two  here  as  examples:  T.  evanescens 
Westw.  —  a  typical  field  species  and  T.  cacoeciae  March.  ( embryophagum  Hart.)  — 
a  species  living  in  the  crowns  of  trees.  Among  these  species  we  can  distinguish  many 
ecological  strains  (ecotypes),  characterized  primarly  by  the  different  degree  of  their 
food  preferences  in  relation  to  various  hosts.  Thus  in  the  case  of  T.  evanescens  we 
can  differentiate  a  typical  strain,  mainly  invading  the  eggs  of  Noctuidae ,  the  brassicae 
strain  reproducing  in  the  eggs  of  Pieridae.  We  can  also  include  here  a  strain  occurring 
in  tree-crowns  and  isolated  by  Scepietilnikova  from  the  eggs  of  Carpocapsa  pomo - 
nella  L.  in  Astrakhan. 

Although  various  ecological  strains  are  characterized  by  marked  food  preferences 
in  relation  to  different  hosts,  they  can  successfully  parasitize  the  eggs  of  a  large 
number  of  hosts.  Their  reproduction  potential,  or  effectiveness  of  their  parasitization 
of  eggs,  is  however,  far  greater  when  they  develop  on  the  basic  hosts  (attractive  ones). 
It  is  therefore  clear  that  the  problem  of  choosing  suitable  strains  for  biological 
control  of  a  given  pest  is  extremely  important. 

II.  Quality  of  cultured  parasites.  The  question  of  culturing  good 
quality  parasites  intended  for  introduction  (periodical  colonization)  is  no  less  impor¬ 
tant.  This  problem  has  become  aggravated  since  the  eggs  of  Sitotroga  cerealella  Oliv, 
began  to  be  used  for  mass  cultures.  After  several  generations  of  cultured  Tricho¬ 
gramma  have  been  obtained  from  the  eggs  of  this  host  the  process  of  degeneration 
begins.  High  quality  parasites  capable  of  effectively  invading  their  hosts  under  na¬ 
tural  conditions  should  be  characterized  by: 

1.  Resistance  to  variations  in  temperature  and  humidity  conditions.  This  effect 
can  be  obtained  by  applying  varying  temperatures  during  the  culturing  of  Tricho¬ 
gramma. 

2.  Large  number  of  eggs  laid  and  long  life  of  the  imagines.  The  length  of  life 
and  number  of  eggs  laid  by  imagines  of  Trichogramma  depend  on  a  large  number  of 
factors  which  appears  during  the  rearing  process  and  depending  on  them,  Tricho¬ 
gramma  can  live  from  a  few  minutes  to  30  days,  laying  correspondingly  from  0  to 
ever  100  eggs. 
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3.  Predominance  of  females  over  males.  Species  of  the  genus  Trichogramma  can 
reproduce  parthenogenetically .  (a  type  of  arrhenothoky)  and  thus  there  is  a  conside¬ 
rable  possibility  of  culturing  parasites  with  marked  predominance  of  males. 

4.  Resistance  in  relation  to  insecticides  used.  There  is  no  doubt  that  when  we 
introduce  parasites  into  chemically  protected  habitats  we  can  never  be  certain  whether 
the  preparations  used  will  destroy  them  or  not.  Investigations  carried  out  in  the 
Institute  of  Ecology,  now  in  their  second  year,  aimed  at  obtaining  resistant  strains 
of  Trichogramma ,  do  not  give  grounds  for  supposing  that  such  strains  will  be  easy 
to  obtain. 

III.  Type  of  host.  It  is  generally  considered  that  the  existing  species  of 
Trichogramma  are  characterized  by  polyphagy.  There  are  over  300  species  of  hosts 
of  Trichogramma  in  current  lists.  Under  natural  conditions,  however,  when  several 
or  a  large  number  of  hosts  occur  simultaneously,  only  some  of  them  are  invaded  to 
a  considerable  degree  by  species  of  the  genus  Trichogramma.  The  observations  made 
show  that  effectiveness  of  parasites  introduced  depends  on: 

1.  Attractiveness  of  the  host.  Noctuidae  are  most  attractive  to  all  species  of  the 
genus  Trichogramma. 

2.  Duration  of  the  attraction  of  the  host’s  eggs.  Species  of  the  genus  Tricho¬ 
gramma  most  readily  invade  the  fresh  eggs  of  their  hosts,  but  the  period  of  their 
attraction  is  far  longer  and  varies  in  different  species.  With  Sitotroga  cerealelia ,  for 
instance,  this  period  is  3  days,  with  Panolis  flammea  Schiff.  —  up  to  10  days  at  a  tem¬ 
perature  of  25°  C  and  with  almost  identical  period  of  embryonic  development  of  these 
eggs. 

3.  Coincidence  of  the  development  cycles  of  host  and  parasite.  Investigations 
carried  out  under  natural  conditions  show  that  it  is  only  in  the  case  of  complete 
coincidence  of  appearance  of  a  sufficient  number  of  Trichogramma  imagines  and  host’s 
eggs  that  we  can  expect  to  obtain  a  high  degree  of  effectiveness  of  the  parasits. 

IV.  Type  of  habitat  (from  the  point  of  view  of  suitability  for  the  penetra¬ 
tion  of  Trichogramma) .  Intensivity  of  occurrence  of  species  of  the  genus  Tricho¬ 
gramma  inhabiting  varying  biotopes  (like  the  majority  of  parasites)  is  characterized 
by  its  mosaic  distribution  character.  Of  the  abiotic  factors,  microclimatic  and  climatic 
factors  exert  an  important  influence  on  the  intensivity  of  occurrence  of  Trichogramma. 
Irrespective  of  the  great  capacity  for  adaption  of  Trichogramma ,  the  investigations 
carried  out  under  field  conditions  of  invasion  of  the  eggs  of  its  hosts  showed  that 
as  a  rule  the  areas  of  occurrence  of  the  parasites  and  their  hosts  do  not  coincide. 

V.  Standards  and  time  of  introduction.  Judging  by  the  field  re¬ 
sults  obtained,  it  must  be  concluded  that  the  numbers  of  parasites  introduced  do  not, 
within  certain  limits,  greatly  influence  the  effect  of  introduction,  while  the  time  of 
periodical  colonization  and  weather  conditions  at  the  time  of  the  operation  are  of 
prime  importance. 

Vi.  13  ioce  n  otic  relations.  Among  the  group  of  factors  which  I  conside¬ 
red  as  biocenotic,  I  distinguish  the  following  factors;,  the  influence  of  which  on  the 
effectiveness  of  the  parasites  introduced  there  cannot  be  doubted: 

1.  Density  of  appearance  of  the  host.  The  studies  made  in  1958  on  the  number 
of  egg  deposits  invaded,  and  eggs  in  the  deposits  invaded  by  Trichogramma ,  showed 
that  these  values  increase  with  an  increase  in  the  density  of  the  host’s  egg  deposits 
per  given  area.  It  can  be  stated  with  complete  certainty  that  the  density  of  occurence 
of  the  host  is  one  of  the  more  important  factors  defining  the  degree  of  invasion  of 
the  eggs. 

2.  Superparasitism  and  predacity.  Superparasites  and  predators  can  greatly  contri¬ 
bute  to  reducing  the  effectiveness  of  Trichogramma.  In  Poland  up  to  the  present  two 
parasitic  species  of  Trichogramma  developing  in  the  eggs  of  Acantholyda  nemoralis 
Thoms,  have  been  found.  Dermaptera  and  ants  can  be  included  among  predators  which 
destroy  eggs  invaded  by  Trichogramma.  Tits  have  also  been  observed  to  destroy 
diapausing  Trichogramma  in  the  eggs  of  Acantholyda  nemoralis. 

3.  Quantitative  and  qualitative  relations  in  the  food  chain.  Practical  application 
of  Trichogramma  indicates  that  in  places  in  which  no  chemical  control  is  carried  out, 
and  which  are  characterized  by  the  varied  occurrence  of  a  large  number  of  species, 
and  Trichogramma  occurs  in  its  wild  state,  the  effectiveness  of  introduction  is  either 
slight  or  not  observed  at  all. 

4.  Availability  of  food.  As  early  as  1936  Peterson  and  Ullyet  observed  that  effec¬ 
tiveness  of  Trichogramma  introduced  into  cotton  and  maize  fields  against  Heliothis 
obsoleta  F.  varies  greatly.  The  effect  of  using  Trichogramma  on  cotton  proved  to  be 
far  smaller  due  to  the  large  number  of  minute  hairs  covering  the  leaves  of  the 
cotton  shrubs  which  make  it  difficult  for  the  parasite  imagines  to  reach  the  host’s 
eggs.  Availability  of  food  may  also  be  reduced  as  the  result  of  the  lack  of  coincidence 
in  the  development  cycles  and  the  lack  of  coincidence  of  areas  of  occurrence  to  which 
reference  was  made  at  the  beginning  of  this  paper. 

The  factors  mentioned  above  belong  to  the  group  which,  as  shown  by  practical 
experience,  may  have  a  decisive  influence  on  the  effectiveness  of  parasites.  They  ne- 
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ver  occur  simultaneously,  but  there  are  frequent  instances  of  their  overlapping,  whicbr 
makes  it  difficult  to  analyse  them.  Some  of  them  are  due  to  the  situation  in  the 
area  and  exert  an  objective  effect  (microclimate,  density,  attractiveness  of  host  etc.), 
while  some  of  the  undesirable  effects  of  their  influence  can  be  eliminated  during  the 
preparatory  period  (choice  of  strain,  culturing  parasites  of  good  quality,  time  of  intro¬ 
duction)  . 

Bearing  this  in  mind,  it  must  be  emphasized  that  when  applying  parasites  by  the 
''periodical  colonization”  method  we  can  never  be  sure  of  the  effect  without  a  good 
knowledge  of  factors  influencing  effectiveness. 


PERSPECTIVES  OF  WEED  BIOLOGICAL  CONTROL  IN  THE  USSR 

O.  V.  Kovalev  —  0.  B.  KoBajieB 


(All-Union  Plant  Protection  Institute,  Leningrad,  USSR) 

During  last  years  scientists  of  different  branches  have  initiated  investigations  on 
weed  biological  control  in  our  country.  Till  the  fifties  the  scientists  paid  their  atten¬ 
tion  to  two  weed  genera  only  —  Cuscuta  and  Orobanche ,  now,  however,  the  number  of 
studied  weed  plant  species  and  their  natural  enemies  increases  quickly.  Useful  phyto¬ 
phages  are  searched  for  among  various  organisms  such  as  bacteria,  fungi,  nematodes, 
mites  and  insects.  The  main  directions  of  these  investigations  are  following:  1)  intro¬ 
ducing  phytophages  of  introduced  weeds;  2)  translocating  phytophages  of  indigenous 
weeds  within  their  inhabitation  area;  3)  investigating  natural  enemies  of  the  weeds 
which  have  been  introduced  from  Europe  and  Asia  to  other  continents. 

The  most  important  task  of  biological  control  is  to  inhibit  introduced  flora  in 
the  USSR.  Some  introduced  plants  are  the  most  harmful  weeds.  In  our  country  the 
most  dangerous  weeds  are  those  introduced  from  America,  these  species  belong  to 
genera  Amaranthus,  Ambrosia ,  Cuscuta ,  Erigeron ,  Galinsoga ,  Solanum ,  Xanthium. 

We  first  have  initiated  to  introduce  phytophages  into  the  USSR  for  controlling 
Ambrosia  which  is  one  of  the  most  suitable  genera  for  biological  control.  The  tribe 
Ambrosieae  is  a  particular  one  as  compared  with  other  Compositae  taxons.  All  the 
species  belonging  to  the  genus  Ambrosia  are  introduced  from  America.  Their  lactons 
are  very  specific. 

All  these  reasons  may  be  responsible  for  the  lack  of  any  specific  hosts  in  the 
areas  of  introduction  of  these  plants.  During  a  short  period  of  time  Ambrosia  has 
spread  all  over  the  USSR,  from  the  Baltic  region  up  to  the  Pacific  Ocean.  They  are 
very  noxions  weeds,  now  however  they  more  often  produce  some  allergy  disseases. 
There  is  a  diverse  fauna  including  natural  enemies  of  A  mbrosia  and,  in  particular,  phy¬ 
tophages  in  America  which  is  the  native  land  of  Ambrosia.  The  investigations  on  the 
introduction  of  Ambrosia  phytophages  are  carried  out  in  close  international  coope¬ 
ration.  In  Canada  insects  are  studied  which  injure  Ambrosia.  These  investigations  are 
headed  by  Dr.  P.  Harris  in  Belleville  and  the  project  is  sponsored  with  the  C.  1.  B.  C. 
At  our  request,  some  investigations  have  been  carried  out  in  the  U.  S.  A.  Canadian 
entomologists  have  obtained  some  data  on  the  biology  of  15  insect  species  feeding 
on  Ambrosia  artemisiifolia.  Biological  control  laboratory  of  the  All-Union  Plant- 
Protection  Institute  has  introduced  3  of  them.  We  hope  very  much  to  increase  the 
cooperation  with  our  colleagues  from  Canada,  U  S.  A.  and  C.  I.  B.  C.  We  are  in  great, 
need  of  phytophages  first  of  all  for  inhibiting  dodder  plants  ( Cuscuta  sp.  sp.)  which 
are  introduced  from  America  and  difficult  for  chemical  control. 

Unfortunately,  we  have  obtained  only  few  data  concerning  the  fauna  of  Ame¬ 
rican  weeds  in  their  native  land.  There  are  no  general  compendia  including  American 
phytophages  of  any  weed  plant  genera  which  are  of  economic  importance  in  our 
country. 

From  our  part,  we  are  in  state  to  supply  other  countries  with  beneficai  phyto¬ 
phages  of  weed  plants  spread  over  the  territory  of  the  USSR.  A  number  of  plants 
introduced  from  Europe  and  Asia  have  become  noxious  weeds  in  America  and  Austra¬ 
lia.  In  cooperation  with  Canada,  U.  S.  A.,  Australia  and  C.  I.  B.  C.  scientists  we  have 
initiated  the  investigations  on  phytophages  of  Carduus ,  Centaurea ,  Chondrilla ,  Halo- 
geton ,  Salsola. 

Another  important  problem  of  biological  control  is  the  transference  beneficial 
phytophages  of  native  weeds  within  the  country.  There  are  some  preconditions  for 
such  introductions:  a)  hiatus  in  weed  distribution  along  weedy  areas  since  an  intense 
spread  of  weed  plant  species  is  possible  beginning  from  their  original  habitat; 
b)  differences  in  phytophages  species  composition  all  over  the  plant  area;  c)  the  eli¬ 
mination  of  phytophages  within  agrocenoses.  Thé  latter  of  these  factors  has  been 
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applied  during  the  successful  spread  of  Phytomyza  orobanchia  (Kalt.)  for  the  control 
of  Orobanche  sp.  sp.  in  the  South  of  the  USSR. 

The  transference  of  native  phytophages  is,  however,  the  most  complex  part  of 
biological  control,  and  it  is  not  always  quite  successfull.  When  interfering  into 
complex  interrelations  within  a  weed  consortium,  the  strictest  checks  and  the  reliabi¬ 
lity  of  statistic  data  are  necessary. 

In  conclusion,  I  should  like  to  express  my  thanks  to  Dr.  P.  Harris  (Belleville, 
Canada),  to  Dr.  H.  Zwölfer  (C.  1.  B.  C.,  Switzerland),  to  Dr.  L.  Andres  and  Dr.  R.  Sai¬ 
ler  (U.  S.  A.)  for  their  taking  part  in  cooperation. 


BJIHHHHE  TEMnEPATyPbl  H  ¿JJIHHEI  J\ HH  HA  EHOJIOTMIO 
3JIATOTJIA3KH  OEBIKHOBEHHOH  CHRYSOPA  CARNEA  STEPHENS 

T.  Kowalska  —  T.  KoßaabCKaa 
(lincTUTyr  eau^UTbi  pacrenuü,  IIo3HaHb,  Ilojibuia) 

B  mnpoKOM  apeale  pacnpocxpaHerraa  3aaxoraa3KH  oObiKiioBeiraoH  —  Chrysopa  car¬ 
nea  Stephens  (  =  vulgaris  Schneider,  —plorabunda  Fitch)  y  3Toro  Biipa  necKOJiLKO 
thhob  BOJiBTHHn3M.a.  B  nojibine,  corjiacHO  nccjiegOBaHHHM  aBTopa,  npoBegeHHbiM 
b  1966  r.  (KoBajibcnaa,  b  neaaxn),  paaBiiBaioxcH  ABe  nojiHbie  reHepapim  3JiaTorjia3KH 
oobiKHOBeHHon.  B  1967  r.  aBTopoM  naaaxbi  nccaepoBaHHa  no  ^OTonepnogHnecKon  pean- 
pnn  3aaTorjia3KH  oôbiKHOBOHHOH. 

BjiHHHie  x  e  m  n  e  p  a  x  y  p  bi.  n  ajihhbi  pa  Ha  «jiiTe  jibho  ctb  p  a  3- 
bhthh  3JiaTorjia3KH.  HccaepoBaaocb  Banamie  Tpex  TeMnepaTyp  —  15,  20  h  25°  G 
H  AByx  ^)OTonepnoAOB  —  12-  n  17-aacoBoro.  Pe3yjibTaTbi  CBHAexeabcxByiox  o  3HaaHxeab- 
HOM  bjihhhhh  xeMnepaxypbi  Ha  gjiHxejibHocxb  pa3BHXHa:  ox  60  pneu  npn  xeMnepaxype 
15°  h  AO  22  AHeii  npn  25°  C.  OoxonepnoA  He  sanaex  Ha  AnnxeabHocxb  pasBiixna 
npeHManiHajibHbix  cxapnii,  axo  coraacyexca  c  pe3yjibxaxaMH,  noayaeiiHbiMH  Acrapii 
(1966). 

B  a  h  a  h  h  e  fl,  Ji  h  h  bi  AHa  Ha  oxKjiaAKy  a  h  p  c  a  m  k  a  m  h.  3jiaxorjia3Ka 
oöbiKHOBeHHaa  AHanay3iipyex  b  cxaAHH  HMaro.  XapaKxepribiM  pna  iiManraaabHOH  pna- 
nay3bi  aBaaexca  xopMoamHHe  pasBHxna  roHaA  h  oxcyxcxBiie  oBoreHeaa.  V  3Jiaxorjia3Kii 
oSbiKHOBeHHOH  9X0  aBJieHiie  H3yaajiocb  MaKJieoA  (1967),  Koxopaa  ycxanoBHjia  oxcyx- 
cxBHe  HiejixKa  b  OBapnoaax  caMOK  11  cnepMbi  b  ceMeHHbix  ny3bipbKax  caMpoB.  Abxopom 
öbuio  HccjieAOBaHO  Banaxme  12-,  13-,  14-,  15-,  16-  h  17-aacoßoro  Ana  npn  xeMnepaxype 
20°  C  Ha  npopecc  oxKaapan  caMKaMH  ann;.  ycxaHOBJieHO  pemaioipee  BJinaHHe  axoro 
<|)aKxopa  AJin  añpenpoAyKpHH  caMOK.  B  12-,  13-  h  14-aacoBOM  Ane  caMKH  He  oxKaapti- 
Bajiii  anp.  KpnxiiaecKaa  pernia  AHa  HaxoAHxca,  no-BHpHMOMy,  Mempy  14  h  15  aac. 
CaMKH,  coAepmaBHineca  b  HHceKxapnn  b  ycaoanax  ecxecXBeHHoro  ocBeipemia,  npeapa- 
xhjih  oxKaapay  anp  23  aßrycxa. 

HccjieAOBaHHe  CBex  oayBcxBHiejibHbix  c  x  a  p  h  n  3Jiaxorjia3KH 
oöbiKHOBeHHOH.  HccaepoBamia  npoBopnancb  npn  xeMnepaxype  20°  h  npii  pByx 
(^oxonepnopax  —  12  h  17  aacoB  b  cyxKH.  ycxaHOBJieHO,  axo  epnHCXBeHHOH  CBexoayBCx- 
BHxeabHoii  cxapneii  y  3aaxoraa3Kii  oßbiKHOBeHHOH  aBJiaioxca  HManraajibHbie  cxaAHH. 
npoane  cxaAHH  ne  pearnpyiox  Ha  panHy  ahh. 

Hh  AyKpna  A^anay  3bi  y  3Jiaxorjia3KH  o  6  h  k  h  o  b  e  h  n  o  ä.  Hccaepo- 
Bajiocb  BJinaHHe  13-,  14-,  15-  h  16-aacoßoro  (^oxonepnopa  b  ycjiOBHax  nepeMeimbix  xeM- 
nepaxyp  Ha  ^opMiipoBamie  pnanay3bi  y  HMaro  3Jiaxorjia3KH.  Pa3Biixne  HaceKOMbix 
Haöaiopaaocb  npn  pa3noii  paime  CBexoBoro  ahh,  ho  npn  noHHJKeHHbix  xeMnepaxypax 
(10— 15°  C),  bo  Bcex  Bapnauxax  caMKH  ne  oxKaapbrnaan  ann;  h  y  hex  oxMeaajiocb  no- 
ojieAHeHHe  OKpacKH.  3xh  aBaemia  npopoaHiaancb  pance  nocae  yBeanaeHHa  xeMnepa¬ 
xypbi  Ao  20°,  axo  HMeao  Mecxo  20  Man.  Onwx  6bia  3aaoaceH  13  <J>eBpaaa  1968  r.  Jlnan- 
Hoanbie  cxaAHH  naaaan  noaßaaxbca  oKoao  22  $eBpaaa,  oKyKaiißaHHe  nponcxopnao 
20  Mapxa,  a  Bbixop  HMaro  naßaropaaca  bo  Bcex  BapnaHxax  5  h  8  anpeaa.  /^nanaysa 
npopoaacaaacb  npn  13-aacoBOM  c^oxonepnope  104  AHa,  npn  14-aacoBOM  —  110  pHeii,  npn 
15-aacoBOM  —  124  h  npn  16-aacoBOM  123  ahh. 

no  ncxeaeimn  yKa3aHHbix  cpoKos  caMKH  bo  Bcex  BapnaHxax  onbixoß  Haaaaii  oxKaa- 
AbiBaxb  anpa.  OxcyxcxBHe  (^oxonepHopHaecKOH  peaKpnn  oaeHb  xapaKxepno  paa  cxapnii, 
peaKXHBHpyioipHxca  nocae  pnanay3bi.  9xh  pe3yabxaxbi  yKa3biBaiox  Ha  Banamie  nomi- 
amHHbix  xeMnepaxyp  Ha  cpopMiipoBaHHe  pnanay3bi  y  3naxorna3Kii  oöbiKHOBeniion. 
IlccaepoBaHHa  npopoaacaioxca. 
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nAPA3HTbI  HEKOTOPbIX  TORTRIC1DAE  HA  YKPAHHE 


K.  A.  K  u  d  e  1  —  K.  A.  K  y  g  e  ji  b 

( YnpauHCKiiü  HayHHo-uccjiedoeareAbCKuü  uhctuti/t  savquTbi  pacrenuü,  Kuee,  CCCP) 

XiimHLie  h  napasiiTHHecKiie  naceKOMBie  iirpaiOT  ôojiBuiyio  pojiB  b  cim>KeHiiH  unc- 
JieHHOCTH  neKOToptix  BpegHBix  T ortricidae.  Ha  12  BHgax  Tortricidae,  noBpeîKgaiomHx 
nnogoBBie  h  jiecHBie  KyjiLTypfci,  HaMii  3aperHCTpnpoBaHO  44  BHga  nepenoHuaTOKpBiJiBix 
napa3nTOB.  BtiHBJieiiLi  napa3HTBi  B.cex  (J?a3  BpegHiejieH,  KpoMe  HMaro. 

Ha  HHpax  3aperHCTpnpoBaHBi  Trichogramma  cacoeciae  pallida  Meyer  h  T.  embryo- 
phagum  Htg.  (paca)  táurica  (Trichogrammaíidae) . 

Ha  ryceHHpax  3aperiicTpiipoBaHo  32  BHga  napa3iiTOB,  npHHagJieHíaigHx  k  ccm. 
Ichneumonidae  li  Braconidae. 

CeM.  Ichneumonidae 

Epiurus  vesicaria  Rtzb.  (Ha  Tmetocera  ocellana  F.),  E.  calobata  Grav.  (T.  ocel- 
lana  F.),  E.  pictipes  Grav.  ( Pandemis  ribeana  Hb.,  Argyroploce  varie  gana  Hb.),  E.  in¬ 
quisitor  Scop.  (P.  ribeana  Hb.,  T.  ocellana  F.),  E.  brevicornis  Grav.  ( Tortrix  viri- 
dana  L.),  Ephialtes  carbonarius  Christ.  ( Laspeyresia  pomonella  b.),  Teleutea  striata 
Grav.  (P.  ribeana  Hb.),  Glypta  bipunctoria  Thunb.  ( Tortricidae ),  G.  salicis  Thoms. 
(Tortricidae),  Phytodietus  polizonias  Forst  ( T .  viridana  b.,  Cacoecia  rosana  b.),  Limne- 
ria  mutabilis  Holmgr.  (P.  ribeana  Hb.),  L.  crassifemur  Thoms.  ( T .  ocellana  F.),  An¬ 
gina  areolaris  Holmgr.  (A.  varie  gana  Hb.),  A.  sordipes  Thoms.  ( Tortricidae ),  A.  fe¬ 
nestrata  Holmgr.  ( Sparganothis  pilleriana  Schiff.),  A.  armillata  Grav.  (P.  ribeana  Hb.), 
A.  cerophaga  Grav.  (Tortricidae) ,  Anilasta  ebenina  Grav.  (T.  ocellana  F.),  Pristomerus 
vulnerator  Grav.  (T.  ocellana  F.„  L.  pomonella  b.)  h  Iìybophanes  scabriculus  Grav. 
(Ancylis  achatana  F.). 

CeM.  Braconidae 

Habrobracon  brevicornis  Wesm.  (T.  ocellana  F.),  Oncophanes  lanceolator  Nees 
(T.  viridana  b.,  Ancylis  achatana  F.),  Ascogaster  quadridentatus  Wesm.  (Cacoecia 
xylesteana  b.,  A.  varie  gana  Hb.,  A.  achatana  F.,  T.  ocellana  F.,  L.  pomonella  b.), 
Apanteles  xanthostigma  Hal.  (P.  ribeana  Hb.,  C.  xylosteana  b.,  A.  varie  gana  Hb.), 
A.  emarginatus  Nees  (T.  varidana  b.),  Microgaster  globata  b.  (T.  viridana  b.),  Braun- 
sia  rufipes  Nees  (T.  ocellana  F.,  L.  pomonella  b.),  Microdus  dimidiator  Nees  (T.  ocel¬ 
lana  F.),  Orgylus  obscurator  Nees  (T.  ocellana  F.),  Meteorus  ictericus  Nees  (P.  ri¬ 
beana  Hb.,  T.  ocellana  F.),  M.  confinis  Ruthe  (T.  ocellana  F.)  h  Macrocentrus  abdo¬ 
minalis  Fahr.  (P.  ribeana  Hb.). 

Ha  KyKOjmax  3apeniCTpHpoBaiio  10  BHgoB  napa3HTOB,  npHHagJie/KaigHx  k  ceMeu- 

CTBaM  Ichneumonidae  li  Chalcididae. 

CeM.  Ichneumonidae 

Phaeogenes  semivulpinus  Grav.  (P.  ribeana  Hb.),  Ph.  invisor  Thunb.  (T.  viri¬ 
dana  L.),  Pimpla  instigator  F.  (P.  ribeana  Hb.),  P.  examinator  F.  (P.  ribeana  Hb., 
Cacoecia  lecheana  b.,  L.  pomonella  b.),  P.  spuria  Grav.  (L.  pomonella  b.),  Apechtis 
rufata  Gm.  (T.  viridana  b.,  P.  ribeana  Hb.,  C.  rosana  b.,  A.  achatana  F.,  T.  ocel¬ 
lana  F.),  Itoplectus  maculator  F.  (P.  ribeana  Hb.,  C.  lecheana  b.,  C.  rosana  b.,  Sparga¬ 
nothis  pilleriana  Schiff.,  A.  varie  gana  Hb.),  L  alternans  Grav.  (P.  ribeana  Hb.,  C.  ro¬ 
sana  L.,  A.  achatana  F.)  h  I.  kolthoffi  Aur.  (Cacoecia  rosana  b.). 

CeM.  Chalcididae 

Brachymeria  intermedia  Nees  (Tortricidae). 

HanbojiBmee  hhcjio  BHgoB  napa3HTOB  (20)  3aperHCTpiipoBaHO  ua  Tmetocera  ocel¬ 
lana  F.  Ha  Pandemis  ribeana  Hb.  3aperHCTpnpoBaHO  16,  Ha  Tortrix  viridana  b.  —  10, 
Ha  Laspeyresia  pomonella  b.  —  18  BHgoB  napa3HTHuecKHX  HaceKOMBix.  HanôoJiee  mho- 
rouncjieHHBiM  napa3HT0M  Tortricidae  HBJiaeTca  Microdus  dimidiator  Nees.  3apa>KeH- 
HOCTB  rycemm,  Tmetocera  ocellana  b.  3thm  napa3HTOM  gocTHrajia  68  h  ga>Ke  74%. 
Ascogaster  quadridentatus  Wesm.  b  Macee  3apaHîaeT  ryceHHn;  Laspeyresia  pomonella  L. 
B  OTgejiBHBix  cagax  KOMnjieKcoM  napa3HTOB  6  buio  3apauîeHo  CBBime  58%  ryceHHg 
axoro  BpegHTejiH. 

B  HCKOTopBie  rogBi  napa3HTBi  b  ycjiOBnax  caga  yminroîKaioT  48  h  gante  60%  nony- 
jihu,hh  Tmetocera  ocellana  b.  B  oôigeM  nte  naÔJiiogaeTCH  CHJiBHoe  KOjieôaHiie  CTeneHH 
3apa>KeHH0CTii  Tortricidae  napa3HTaMii  Kan  no  rogaM,  TaK  h  Ha  pa3HBix  yuacTKax. 


3HTOMOOAm  MAJIbBOBOH  MOJIH  ( PECTINOPHORA  MALVELLA  HB.) 

B  HAXHHEBAHCKOH  ACCP 


G.  G.  Kurbanov,  G.  A.  K  u  1  i  e  v  —  T.  T.  K  y  p  6  a  h  o  b,  T.  A.  K  y  ji  h  e  b 
(IIhctutijt  300J103UU  AH  A3ep6.CCP,  Eany,  CCCP) 
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MajiBBOBan  mojil  ( Pectinophora  inalveila  Hb.)  HBjineTCH  OflHHM  113  ochobhbix  Bpe- 
flHTejieS  xjionqaTHHKa  b  ycjioBHHX  HaxHueBaticKOH  ACCP.  ryceHHU,Bi  HaceKOMoro  noBpe- 
/K^aiOT  njio^opraHBi  xjionuaTHHKa  n  flpyrux  MajiBBOBBix  pacTemiii. 

B  TeueHiie  1956 — 1967  rr.  BBiHBJieno  10  bh^ob  xhih;hhkob  h  11  bh^ob  napa3HTOB 
MaJiBBOBOH  MOJIH.  Cpe^H  mix  3JiaTorjia3KH  ( Chrysopa  carnea  Steph.,  Ch.  septempunctata 
Wesm.),  KJionBi  ( Orius  niger  Wolff,  0.  albidipennis  Reut.),  KOKpHHejuiHflBi  ( Coccinella 
septempunctata  L.)  h  flpyriie  mrraiOTCH  anpaMH  h  mojioabimh  rycemmaMH,  a  napa- 
3HTBI  —  Hae3flHHKH  ( Habrobracon  brevicornis  Wesm.,  Angitia  jenestralis  Holm.)  — 
ymriTOHvaiOT  B3pocJiBix  ryceHHn;  mojih. 

BBiHBJieHBi  3  BH,n;a  btophhhbix  napa3HTOB  —  Geniocerus  rapo  Walk.,  Catolaccus  ater 
Ratz.,  napa3HTiipyiom;iie  Ha  JiHUHHKax  raöpoöpaKOHa  h  Elasmus  flabellatus  (Fonsc.)  — 
na  JinuHHKax  anrnpiiH. 

Il3yueHBI  OCHOBHBie  OCOÖeHHOCTH  ÖHOJIOrHH  H  3KOJIOrHH  HeKOTOpBIX  XHipHHKOB  H 
napa3HTOB.  B  jiaöopaTopHBix  ycjioBHHX,  npn  TeMnepaxype  26.5°  C  pa3BHTHe  Ch.  carnea 
fljiiiTCH  22  æhh;  hhu¡o  pa3BHBaeTCH  b  Teuenne  4  ^Hea,  jihhhhkh  — 10  flHen,  a  ny- 
KOJIKH  —  8  AHeii.  npOflOJIÎKHTeJIBHOCTB  ÎKH3HH  CaMKH  (npH  nOJiyueHHH  ßOnOJIHHTeJIB- 
Horo  niiTaHHH)  paBHHJiacB  88  ahhm.  3a  cyTKn  B3pocjiau  JiHHHHKa  XHnpiHKa  ynnuTouiaeT 
6—7  ryceHHn;  Bpe^HTejin  MJiaflmnx  BospacTOB. 

B  CHiDKeHHH  HHCJieHHOCTH  MaJiBBOBOH  mojih  Ha  xjioHuaTHHKe  Baumyio  pojiB  HrpaeT 
Hae3AHHK  raSpoopanoH  ( H .  brevicornis  Wesm.).  H3  coßpaHHBix  b  nepno/i;  BereTapnn 
xjionuaTHHKa  1300  nopauieHHBix  ryceHHn;  mojih  96.1%  npHxoftHJiocB  Ha  æojiio  ra6po6pa- 
KOHa  H  JIHHIB  3.9%  — Ha  flOJIIO  Bcex  OCTaJIBHBIX  BBIHBJieHIIBIX  napa3HTOB. 

OTpo^HBmnecH  H3  KyKOJioK  Haes^miKH  nocjie  cnapuBamiH  h  ftonojiHHTejiBHoro  rai- 
TaHiiH  npHCTynaiOT  k  HHpeKJia^Ke.  CaMKH  oTKJia^BiBaiOT  ninja  na  Tejió  npe^BapHTejiBHO 
napajiH30BaHHoro  xo3HHHa.  Ha  Kanmyio  ryceimpy  oTKJiapBiBaeTcn  ot  2  30  13  hhu;. 
Oonjan  HJiOflOBHTOCTB  caMKH  —  oKOjio  150  hhh;.  B  jiaöopaTopHH  npn  TeMnepaType 
26— 28°  C  pa3BHTne  Hae3,n;HHKa  3aBepmaeTCH  b  TeueHHe  10—12  /jHen.  B  npHpojje  3tot 
cpoK  ajihtch  15—20  ßHeii.  Pe3KHe  OTKJioneHHH  TeMnepaTypni  chjibho  bjihhiot  Ha  npo- 
AOJDKIITeJIBHOCTB  pa3BHTHH  napa3HTa.  Ha  HJIOftOBHTOCTB  ÖOJIBmoe  BJIHHHHe  OKa3BIBaeT 
AonojiHHTejiBHoe  nnTaHne  B3pocjiBix  ocoöeä.  B  npnpoße  ohh  nHTaiOTCH  HeKTapoM  ijBe- 
TOB  höjiohii,  aôpHKOca,  nepcima,  bhihhh,  uepeimni,  xjionuaTHHKa,  flpyrnx  MajiBBOBBix 
pacTeHHH  h  ¿jp.  B  ycjioBHHX  JiaöopaTopHH  HeKTap  mojkho  3aMeHHTB  pacTBopoM  caxapa 
HJiH  Me^a  (10 — 15%). 

B  HaxHueBaHCKOH  ACCP  raöpoöpaKOH  3HMyeT  b  $a3e  onjioflOTBopeHHon  caMKH. 
B  KauecTBe  ySenmin;  æjih  3Hmobkh  npe^nouHiaiOT  HeonaBmne  cyxne  cKpyueHHBie 
jiHCTBH  Ha  ^epeBBHX  aôpHKoca. 

npoBe^eHBi  HcnBiTaHHH  eKTHB  h  o  CTH  npHMeHeHHH  ra6po6paKOHa  b  öopBÖe 

C  MaJiBBOBOH  MOJIBK)  Ha  XJIOnuaTHHKe  MeTO^OM  Ce30HHOH  KOJIOHH3an,HH.  napa3HTOB  ftJIH 
MaccoBBix  BBinycKOB  pa3MHO>KajiH  Ha  rycemmax  MejiBHmmoH  oraeBKH  (. Ephestia 
kuehniella  Zell.). 

BnepBBie  napa3iiTOB  BBinycTHJin  b  1960  r.  Ha  njionjajjH  0.5  ra  b  KOJinuecTBe  4.4  tbic. 
ocoöeii.  B  KOHpe  BereTapnn  CMepTHocTB  ryceHHn;  mojih  cocTaBJiHJia  b  cpe^HeM  68.0%. 
B  ^ajiBHenninx  HcnBiTaHHHX  njionjaftB  ohbithbix  yuacTKOB  B03pacTajia.  B  1966  h  1967  rr. 
napasHTa  npHMeHHJin  na  njionjaTjH  10  h  30  ra  cooTBeTCTBenHO.  B  3aBHCHMOCTH  ot  hhc- 
jieHHOCTH  ryceHHn;  Ha  noceBax  napa3HTOB  BBinycKajiH  H3  pacueTa  6—8  tbic.  Ha  1  ra. 
B  pe3yjiBTaTe  napa3HTaMH  6 buio  ymurrotfceHo  b  cpe/jHeM  68.9%  ryceHHn;  I  noKOJienHH 
h  60.3%  ryceHHn;  II  noKOJieHHH. 

npn  XHMHUeCKOH  ÖOpBÖe  C  MaJiBBOBOH  MOJIBK)  3aTpaTBI  Ha  OÖpaÖOTKy  o^Horo  reK- 
Tapa  HJiomaflH  cocTaBJimoT  b  cpe^HeM  45.8  py6.,  a  npn  npnMeHeiiHH  ra6po6paKona  — 
b  cpeuHeM  31.9  py6. 

BnojiorHuecKHH  MeTop;  6opb6bi  c  MaJiBBOBOH  mojibio  BHeflpaeTCH  b  HacTOHipee  BpeMH 
B  np0H3B03CTB0. 


11  TpyAfci  XIII  M9H 
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OOTOnEPHOAH^ECKHE  A^AnTALJIiH  HACEKOMbIX  KAK  O  T  P  A  H  li  lI  II  BA  IO  IP(  II  ft 
OAKTOP  riPH  BHYTPHAPEAJIbHblX  IIEPECEJ1EHHHX 


I.  A.  K  u  z  n  e.t  z  o  V  a  —  H.  A.  K  y  3  h  e  n,  o  b  a 
(JlenumpadcKuü  soc.  ynueepcurer,  CCCP) 

Toyman  3KojiorHaecKaa  npncnocoSjieHHOCTb  BHyTpiiBH^OBbix  JioKajibiibix  $opM 
K  MeCTHbIM  yCJIOBHHM  KJIHMaTa  HeiI36ejKHO  flOJDKHa  OrpaHHBHBaTb  B03M0>KH0CTb  HX 
paccejiemia  h  aKKjniMaTH3au;iiii  b  ßpyrnx  KJiHMaTHaecKiix  paiioHax,  fl,a}Ke  jie>Kam,nx 
b  rpaHHpax  BiiflOBoro  apeajia.  OcoöeHHo  ciiJibHoe  orpaHHHHBaiomee  3Haaeime  npnoôpe- 
TaiOT  (JtoTonepnoflHHecKHe  ycJioBiia,  nocKOJibny  peaKpua  Ha  mix  no,n,BepH<eHa  HanSojib- 
HII1M  Biiy  TpilBH^OBblM  H3MeHeHIlflM. 

HaMii  HccjieflOBajiacb  B03MoamocTb  BHyTpnapeajibHoro  nepeMeipemiH  JionajibHbix 
pac  HemyeKpbijibix.  Teorpa(|)HHecKHe  $opMbi  8  bh^ob  6a6oaeK  ii3  A6xa3Hii  (44°  c.  hi.), 
BejiropoflCKon  o6ji.  (50°  c.  m.)  BOcnHTbiBajincb  b  npnpoftHbix  ycJioBHHx  Jlemimpa;],- 
CKOH  OÖJI.  (60°  C.  HI.)  COBMGCTHO  C  MeCTHbIMH  $OpMaMH  3THX  me  BH,H,OB.  B  OHblTaX  Bbl- 
HCHHjiocb,  HTO  reorpa^naecKoe  nponcxoa^emie  He  cKa3biBaeTCH  na  fljiHTejibiiocTii 
pa3BHTHH  rycemm;.  OöpaipaeT  Ha  ce6n  BiiHMamie  Majiaa  H3MemiHBOCTb  BpeMcmi  pa3Bii- 
THH  JieTOM  h  oaeiib  pe3Koe  B03pacTaHHe  nocjie^Hea  k  ocemi.  ycTaiiOBJieHO,  hto  bo 
Bcex  cJiyaaax  TeMnepaTypHbie  ycjioBHa  3hmbi  He  npemiTCTByioT  npoHHKHOBeHHio  khkhkix 
(|)opM  Ha  cenep,  hto  oS^HCHaeTca  bh^obbim  hoctohhctbom  TeMnepaTypHbix  HopM  paa- 
BHBaioin.HxcH  h  /pianaysiipyiomHx  CTa^im.  B  o6m;eM  nojiyaeHHbie  Namibie  ho3bojihiot 
cflejiaTb  BbiBOfl  o  tom,  HTO  JiaöopaTopHbie  onpeßeji  ernia  tohkii  nepeoxjiaa^eHHa  ßiia- 
nay3iipyioiH,iix  ocoöeii  MoryT  cjiyamTb  KpiiTepneM  ßjia  npHÖJiH/KeriHOH  opeHKH  3Hmo- 
CTOHKOCTH. 

Bo3Moa<HocTb  npHHiiiBaHiia  khkhbix  nonyjiapiiH  Ha  ceBepe  apeajia  onpe,nejiaeTCH 
b  OCHOBHOM  OIIP  (c^OTonepHO^HaecKOH  peanpiieii)  ;  Bcae^cTBHe  6ojiee  Hii3Koro  kphth- 
aecKoro  nopora  OIIP  fliianay3a  na  ceBepe  ne  $opMiipyeTca  hjih  CHJibHo  3ana3AWBaeT. 

JiaöopaTopHbie  iiccjie^OBaHHa  nonyjiapHii  Pieris  brassicae  noKa3ajra,  hto  EBponeii- 
CKyio  TeppiiTopmo  CCCP  3acejiaeT  <|)H3iiojiormiecKii  imeHTmmaa  paca  c  noporoBon 
3JIHH0H  æhh,  paBHoii  15.5 — 16  aac.,  h  TOJibKO  Ha  lore  nopor  OIIP  cocTaBJiaeT  11—12  aac. 
npn  TeMnepaType  +23°. 

Ilpn  pa3BHTHH  b  ecTecTBeiiHbix  ycjioBiiax  JIemmrpa/i,a  b  npoTHBonojiojKHOCTb  ceBep- 
HbiM  pacaM  (h3  Jlemimpafta  h  Bejiropo^a),  c(|)opMHpoBaBHiHM  ^nanaysy  nocjie  1  ceH- 
Taôpa,  y  cyxyMCKOH  nonyaapiiii  fliianay3a  coBceM  He  B03HHKaeT  bhjiotb  ro  Hoaöpa. 

Acronycta  rumicis  OTHOCHTca  k  micjiy  bh^ob,  y  KOTopwx  OIIP  chjibho  n  paBHO- 
Mepiio  ii3MenaeTca  c  reorpa^naecKoii  imipoTOH  h  xapaKTepii3yeTca  öojibmoii  xepMoaa- 
ÖHJibHOCTbio.  JJjia  aeHHiirpa^cKOM,  ôejiropo^cKOH,  cyxyMCKOH  nonyjiapHH  nopora  OIIP 
cooTBeTCTBeHiio  cocTaBjiaioT  19,  16.5,  14.5  naca  npn  t  =  23°  C. 

Ilpn  BocniiTaHHii  b  npapo^Hbix  ycjioBnax  Jlemrarpafta  JiemmrpaßCKaa  paca  He3a- 
BHCHMo  OT  KajieH^apiibix  cpoKOB  pa3BHTHa  Bcer^a  AaBajia  AHanayanpyioiipix  KyKOJioK. 
y  ßejioropoflCKOH  pacai  ßHanay3a  HacrynaeT  Jiimib  npn  oKyKJieHHH  b  ceHTaöpe 
(HopMa  —  aBrycT) ,  y  cyxyMCKoii  pacbi  ftiianaysnpyioHpix  KynojioK  y^aBaaocb  nojiyaiiTb 
TOJibKO  b  cjiyaae  Tenjioíi  3aTaaaioñ  oceHH  npn  OKyKJieHHH  b  OKTaöpe — Hoaöpe. 

PaccMOTpeHa  rpynna  bh^ob,  OIIP  KOTOpbix  MoateT  aacTnano  cflBnraTbca  noA  Bjina- 
HiieM  noHHH<eHHOH  TeMnepaTypbi.  y  loacnbix  pac  Taanx  bh/íob  ^nanay3a  (|)opMHpyeTca 
hjih  c  3ano3ii;aHHeM  no  cpaBHeimio  c  MecTHbiMH  $opMaMH  ( Polla  olerácea ,  Spilosoma 
menthastri ,  Graphiphora  c-nigrum)  hjih  b  cpoKH,  HopMaJibHbie  ajih  MecTHbix  (|)opM; 
Tanne  Bilobi  MoryT  0Ka3aTbca  cnocoôiibiMH  k  mnpoKHM  BHyTpuapeajibHbiM  nepecejie- 
HHHM  ( Barathra  brassicae\,  Leucoma  salicis ). 

lipa  nepecejieHHH  cesepHbix  pac  b  KHKHbie  panoHbi  H3-3a  BbicoKoro  KpiiTiiaecKoro 
nopora  {^OTonepno^HaecKOH  peaKpnii  ^Hanay3a  y  mix  nacTynaeT  y>Ke  b  nepBOM  noKo- 
jieHHH  HecMOTpa  Ha  Bbicoime  TeMnepaTypbi,  KOTopbie  b  ^HeBiibie  aacbi  o6biano  npeBbi- 
maiOT  30°  C.  Tanne  pe3yjibTaTbi  öbltih  nojiyaeHbi  c  JiemiHrpa^cKHMH  (|)opMaMH  Pieris 
brassicae,  Pieris  napi ,  Leucoma  salicis,  Polia  olerácea,  Tetrany  chus  crataegi. 

HamH  OHbiTbi  c  Acronycta  rumicis ,  Pieris  brassicae,  Barathra  brassicae  h  ^pyrnMH 
BH^aMH  noKa3biBaiOT,  hto  a^anTHBHbie  chocoöhocth  BHyTpHBH^OBbix  nonyjiapiiH  onpe- 
AejiaioTca  He  tojibko  hx  reorpa(|)HaecKHM  npoHcxoiK/i.eHHeM.  IIonyjiapHH  pa3Hbix  bh^ob, 
npoHcxo^aiiiiHe  H3  o^Horo  reorpa$naecKoro  pañoHa,  b  ycjioBiiax  hoboh  oöJiacTH  Be^yT 
ce6a  no-pa3HOMy.  IIoaTOMy  MeTO^  KjiiiMaTiiaecKHx  anajioroB,  Ha  KOTopoM  o6biano  ocho- 
BbiBaeTca  no^ôop  Mop<|)  æjih  HHTpo^yKpiiH,  OKa3biBaeTca  Heji,ocTaToaHo  Ha^e/KiibiM  h 
MomeT  HMeTb  jmmb  orpaimaeiiHoe  3HaaeHHe.  OaeBii^HO,  hto  npn  iiHTpoAyKpiiH  neo6- 
xoAHMo  yaHTbiBaTb  npeiK^e  Beerò  oco6eHHOCTii  aKOJioro-reorpa(|)HaecKOH  CTpyKTypbi 
BH,n;a  h  cTeneHb  njiacTiianocTH  ceaoHHO-piiKJinaecKHX  peaKpiiii  OT^ejibHbix  nonyjiapHH.. 
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HCCJIEAOBAHME  HEKOTOPEIX  EHOJIOrHHECKHX  OCHOB  MACCOBOrO 
PA3BEAEHHH  3JIATOrJIA3KH  OEBIKHOBEHHOH  CHRYSOPA  CARNEA  STEPH. 


J.  I.  Kuznetzova-10.  H.  K  y  3  h  e  u;  o  b  a 
(Bcecoio3Hbiü  HayHHo-uccAedoeareAbCKuü  uhctutijt  (ßuTonarojiozuu,  Mocnea,  CCCP) 

B  Mae  1966  no  HiingnaTiiBe  h  nog  pyKOBogcTBOM  T.  A.  EerjiapoBa  hbmh  öwjih  Ha- 
naTLi  nccjiegOBairaa,  iianpaBJieniibie  Ha  pa3pa6oTKy  MeTOgnmi  MaccoBoro  pa3B0geiiHa 
MHoroagHoro  xmgmiKa  Chrysopa  carnea  Steph. 

/Jan  onpogeneima  onTiiMajibHbix  ycjiOBHH  cogepamHiia  C.  carnea  b  Tenemie  1966 — 
1 967  rr.  npoßegena  3KcnepiiMeHTajibHaa  paöoTa  no  H3yaeiiHio  bjihhhhh  pa3JiiiHHbix  co- 
neTamin  TeMnepaTypbi  (20,  25,  30,  35°  C)  n  OTHOciiTejiLnon  BJiaaraocTH  B03gyxa  (20,  50, 
80%)  Ha  gße  nonyjiagiiri  3jiaTorjia3Kn:  H3  aepHOMopcKHx  cyÖTponHKOB  rpy3HH  (onpecT- 
nocTH  r.  KoöyjieTn)  h  cpegH3eMHOMopcKHx  cyÖTpommoB  H3paHJia  (onpyr  EeepmeBbi). 

Bbiönpaa  gjia  iiccjiegoBaHHii  KoöyjieTCKyio  nonyaagiiio,  mbi  opneiiTiipoBajincb  na 
KOHKpeTHyio  gejib  ee  nocjiegyioigero  npHMeHeHHa  b  3aKpbiTOM  rpyrne;  cneginfmaecKHe 
ycjiOBHH  Tenaiig  Haiiöojiee  6jih3kh  ycjioBimM  BJiaanibix  cyÖTpomiKOB  rpy3Hii.  JIjih  cpaB- 
nemiH  öbijia  B3HTa  H3paHJibCKan  nonyjiagna,  3$(|)e«TiiBiiocTb  ce30Hiion  KojionnsagHH 
KOTopoii  goKa3aHa  na  npaKTime  (Neumark,  1952) . 

B  Hanrax  onbiTax  nopMOM  jniHHHKaM  3¿iaTorjia3KH  cjiyamjiH  aiiga  3epnoBOii  mojih 
Sitotroga  cerealella  Ol.  Bspocjibix  HaceKOMbix  nogKapMjiiiBajra  MegOM  n  aBTOJiimaTOM 
miBHbix  gpoaîHîeii  (Hagen.  1950). 

CpaBHemie  ochobhbix  öiiojiorHaecKHX  noKa3aTejien  (cpoKH  pa3BiiTHa,  BbimimaeMocTb 
II  HJIOgOBÍITOCTb)  He  n03B0JIHJIII  BbIHBHTb  CyigeCTBeilHblX  pa3JIHUHH  B  TpeÖOBaHHHX 
C.  carnea  pa3Jiiinnoro  reorpa<|)HHecKoro  nponcxoiKgeHHH  k  OKpyjKaioigHM  yejiOBiiHM. 
nO-BH^HMOMy,  3TO  OÖyCJIOBJieHO  CXOgCTBOM  KJIHMaTHUeCKIIX  yCJIOBHH  pailOHOB,  B  KOTO- 
pbix  öbiji  coöpaH  ncxogHbiii  MaTepnaji. 

ycTaHOBJieno,  uto  no  Mepe  noBbimeiinn  TeMnepaTypbi  ot  20  go  35°  cpoKn  pa3BiiTnn 
coRpargaiOTca.  Tan,  npn  TeMnepaType  20°  C  pa3BHTne  ot  aiiga  go  HMaro  gjiiiTcn  b  cpeg- 
HeM  35  gHen,  a  npii  25,  30  n  35°  cooTBeTCTBeHHO  21.8,  17.0  ii  15.5  gneii.  Bjihhhhh  otho- 
CHTenbHon  BjiaîKHOCTH  na  npogojimtTejibiiocTb  pa3BHTiin  3JiaTorjia3Kii  b  imyaeHHOM 
iiaMH  gnana30He  TeMnepaTyp  ne  oTMeaeHo. 

Ha  pa3Hbix  $a3ax  n  CTagiinx  CBoero  pa3BHTna  3JiaTorjia3Ka  xapaKTepimyeTCH  pa3- 
iioii  iiJiacTiinnocTbio  b  oTHonieHiiH  TeMnepaTypbi  h  BJiaiKHocTH.  CaMyio  y3Kyio  30Hy 
onTiiMajibHoro  pa3BHTria  hmgiot  jihhhhkh  I  B03pacTa,  HopMajibHoe  pa3BHTne  KOTopbix 
OTMeueHo  Jinmb  npn  TeMnepaType  25°  b  coaeTamra  c  80%-n  Bjia>KHOCTbio.  KyKOJimi 
iiMeiOT  öojiee  miipoKnn  onTHMyM.  Ha  9toh  $a3e  CMepraocTb  ne  npeBbimaeT  10%  npn 
20°  (ßjia>KH0CTb  50—80%),  25°  (BjiaauiocTb  20—80%)  h  30°  (BjiaamocTb  50%).  OgiiaKO 
Hanöojibmaa  BbiiKHBaeMocTb  KynojioK  ciMeaeHa  b  Tex  me  ycjioBnnx,  KOTopwe  Ojiaro- 
npiIHTHbl  gJIH  pa3BHTHH  JIHUIIHOK  I  B03paCTa  —  25°  II  80%  OTHOCIITeJIbHOH  BJia/KHOCTlI. 
Unga,  jihhhhkii  II— III  B03pacTOB  n  npegnyKOJiKH  3HaatrrejibHo  MeHee  TpeöoBaTejibiibi 
k  ycjioBHHM  oKpyiKaioigeii  cpegbi.  Ha  othx  sTanax  oiiToreHe3a  BbicoKan  (noaTii  100%-h) 
BbiJKHBaeMocTb  oTMenaeTCH  b  mnpoKOM  gnana30He  TeMnepaTypbi  n  EjiaamocTH  B03gyxa. 
OgHaKO  ynHTbiBan  Bjinamie  ycjiOBHH  npegmecTByioigero  BOcniiTaHnn  Ha  Bbi>KHBaeMocTb 
nocjiegyioignx  $a3  pa3BHTiia,  cjiegyeT  npn3HaTb  Hanöojiee  ÖJiaronpnnTiibiMH  ycjioBiiHMH 
gjin  pa3BHTHH  ang,  jihhhhok  II — III  B03pacTOB  h  HpegKyKOJioK  TeMnepaTypy  25°  II  OT- 
iiociiTejibHyio  Bjia>KHOCTb  b  npegejiax  50—80%.  9to  nogTBepaigaeTca  pe3yjibTaTaMH 
B3BemnBaHHH  KyKOJioK  b  KOKOHax;  HanSojibinnii  Bec  nMejiH  KyKOJinn  naceKOMbix,  paa- 
BiiBaBmnxcn  npn  TeMnepaType  25°  C  n  BjianiHOCTii  50—80%  b  TeneHne  Beerò  oiiToreHe- 
3a.  B  3TIIX  ycjioBnnx  cpegiinn  Bec  kokohob  c  KyKOJiKaMii  caMOK  gocTnraji  9.2— 9.4  Mr, 
Torga  Kan  b  ycjiOBimx  20  n  30°  npn  toh  >ne  BJiaîKHocTH  6biji  HHH<e  n  cocTaBjmji  coot- 
BeTCTBeHHo  8.3— 8.2  Mr  n  8.9— 9.0  Mr. 

/],jih  HMaro  3JiaTorjia3Kii  onTiiMaJibHa  öojiee  yMepeiman  TeMnepaTypa  (20°),  cone- 
Taioiganca  c  noßbimeHHon  BjianmocTbio  B03gyxa  (80%).  B  stiix  ycjiOBHnx  OTMenaeTcn 
HanSojibinan  npogojDKiiTejibHOCTb  îkii3hii  caMOK  (b  cpegHeM  80  gneii)  h  MaKCHMajibiiaa 
njiogoBHTocTb  (222  miga  b  cpegHeM  Ha  ogHy  caMKy). 

nojiyneimbie  '  gaHHbie  no3BOJiniOT  cgejiaTb  cnegyioigHe  BbiBogbi,  npegcTaBJiniorgHe 
onpegejieHHbiii  npaKTHnecKiiii  HiiTepec:  npn  MaccoBOM  pa3BegeHHH  3JiaTorjia3KH  pa3BiiTHe 
ot  unga  go  HMaro  goji>KHO  npoxogHTb  npn  TeMnepaType  25°  C  b  coueTamni  c  bwcokoh 
OTHOCHTeJIbHOH  BJia>KHOCTbK)  B03gyXa.  3tII  ycjiOBHH  gOJIJKHbl  BblgepiKHBaTbCH  OCOÖeHHO 
CTporo  b  nepnog  pa3BHTim  jihuiihok  I  B03pacTa.  npn  BoennTamm  3JiaTorjia3Kii  na  gpy- 
rnx  (|)a3ax  pa3BHTim  gonycTiiMbi  KOJieöaiiHa  TeMnepaTypbi  b  npegejiax  20—30°,  a  otho- 
ciiTejibHOH  BJiaaaiocTH  B03gyxa  50—80%.  JI,Jia  nojiyaeHHa  MaKCiiMajibiioro  KOJinaecTBa 
ang  TeMnepaTypa  noMen^emia,  rge  cogepiaaTca  B3pocjibie  iiaceKOMbie,  He  gojiama  bbixo- 
gHTb  3a  npegejibi  20—25°  C,  a  OTHOCHTejibiiaa  BaaîKHOCTb  B03gyxa  gojiœna  noggepa<H- 
BaTbca  na  bbicokom  ypoBHe  (okojio  80%). 

B  iiacTonrgee  BpeMa  ii3yaaiOTca  bo3mohîhocth  xpanenna  C.  carnea  b  ycjiOBiiax  no- 
iimKenHbix  TeMnepaTyp  (0.4  h  8°)  h  pa3JiHUHOH  Bjia>KH0CTH  B03gyxa  (50,  70  h  90%). 
BbiacHeno,  hto  npogojiaaiTejibiiocTb  xpaHeHHa  3JiaTorjia3KH  Ha  pa3iibix  $a3ax  pa3- 
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jimraa:  npe^KyKOJiKii  b  Kononax  npn  BLDKUBaeMoCTn  6jih3koh  k  50%  MoryT  xpaiiiiTbca 
ne  öojiee  2  Herejía,  KyKOjmn  —  4  Herejía,  a  Hiiqa  —  okojio  2—3  Hegena.  Hto  nacaercn 

HManiHajiBHon  $a3bi,  to  onbiT  no  ee  xpaHeHnio  em;e  He  3aBepmeH.  Cyga  no  npe^Ba- 
piiTGJibHbiM  flamibiM  B3pocjibie  HaceKOMbie  MoryT  xpaHHTbcn  ßOBOJiaHO  npo^ojijKiiTejia- 
][oe  BpeMH;  uepe3  10  ne/jejia  b  onTHMajibHbix  ycjioBimx  xpaHeHnn  BaiauiBaeMocTa  caMOK 
il  caMpoB  6buia  100% -h. 


CONTRIBUTIONS  À  LA  CONNAISSANCE  DE  LA  MORPHOLOGIE 
ET  BIOLOGIE  DE  L’ESPÈCE  TR1ASPIS  THORACICUS  CURT. 

(HYMENOPTERA  BRACONIDAE) 

M.  L  ä  c  ä  t  u  s  u,  Gh.  Boguleanu 
( 'Facilitateci  de  Biologie,  Bucuréçti,  Romania) 

Nos  recherches  ont  été  entreprises  au  cours  des  années  1961 — 1967.  Des  observa¬ 
tions  ont  été  faites  sur  les  pois,  dans  la  nature,  depuis  l’époque  de  la  floraison  jusqu’à 
la  récolte,  en  suivant  les  différents  stades  de  développement  du  parasite,  par  rapport 
à  la  biologie  de  l’hôte,  ainsi  que  le  pourcentage  de  l’attaque  parasitaire.  Au  labora¬ 
toire  ont  été  effectuées  des  cultures  de  Bruchus  pisi  L.  sur  des  cosses  de  pois  d’âges 
différents  et  des  dissections  pour  élucider  la  morphologie  du  parasite. 

Données  morphologiques 

La  larve  du  I  stade  a  une  dimension  de  2 — 4  mm,  est  apode,  légèrement  recourbée, 
de  couleur  blanche.  Le  corps  est  composé  de  14  segments,  dont  les  deux  premiers  en¬ 
tourent  le  lobe  céphalique.  A  l’extrémité  antérieure  de  ce  dernier,  vers  la  partie  vent¬ 
rale,  on  distigue  la  bouche  sous  la  forme  d’une  fente  transversale.  Le  dernier  segment 
du  corps  forme  une  vésicule  distincte. 

La  larve  du  II  stade  mesure  3.9  mm;  de  couleur  blanche;,  recourbée,  avec  une 
segmentation  distincte.  De  plus,  chaque  segment  du  corps  présente  une  segmentation 
dorsale  superficielle. 

Les  pièces  bucales  sont  visibles  et  de  couleur  légèrement  brune,  sur  le  lobe  cé¬ 
phalique  on  aperçoit  les  traces  des  antennes.  A  la  partie  postérieure,  la  vésicule  est 
entourée  de  9 — 10  lobules.  Cette  vésicule  semble  aggrandir  la  surface  respiratoire,  la 
respiration  de  cette  larve  ayant  lieu  seulement  à  travers  le  tégument.  On  peut  aperce¬ 
voir  par  transparence  le  tube  digestif,  le  système  nerveux  et  les  glandes  séricigènes. 

La  larve  du  III  stade  a  une  longueur  de  4.9  mm,  avec  un  corps  plus  épais  et  re¬ 
courbé.  Sur  chaque  segment  on  aperçoit  des  petits  poils  fins. 

L’appareil  buccal  a  une  couleur  brune  plus  intense;  on  aperçoit  distinctement  les 
antennes  et  les  yeux  larvaires.  Sur  la  partie  ventrale  du  segment  correspondant  au 
thorax  on  aperçoit  des  mamelons  représentant  les  vestiges  des  patters.  La  vésicule 
respiratoire  n’est  plus  pourvue  de  lobules,  mais  on  y  distinque  des  stries  transversales 
très  fines. 

Le  prénymphe  a  une  lonqueur  de  5.2  mm.  Son  corps  est  épaissi  à  sa  partie 
postérieure.  A  la  tête  on  distingue  clairement  les  antennes  et  les  yeux,  et  sur  le  tho¬ 
rax  les  pieds.  Par  transparence  on  aperçoit  des  paquets  de  gouttes  blanches,  qui  ne 
sont  que  du  tissu  gras  histolysé. 

La  n  y  m  p  h  e  est  de  couleur  jaune;  elle  mesure  4.9  mm.  Les  yeux  ont  une  cou¬ 
leur  rougeâtre,  tandis  que  les  ocelles  sont  jaunes.  On  peut  distinguer  toutes  les  par¬ 
ties  du  corps,  avec  les  appendices  correspondants.  La  nymphe  est  entourée  par  un  co¬ 
con  soyeux  de  couleur  marron. 

Adulte  —  longueur  du  corps  4 — 5  mm;  il  est  de  couleur  brune,  avec  le  mésotho¬ 
rax  jaune-rougeâtre.  Les  tergites  abdominaux  sont  en  nombre  de  trois,  avec  des  rides 
transversales.  La  tarière  a  une  longueur  égale  à  celle  de  l’abdomen.  L’armature  géni¬ 
tale  du  S  a  l’aspect  de  celle  du  Sigalphin. 

Données  biologiques 

Le  parasite  infeste  les  larves  pendant  le  premier  stade  de  l’hôte,  lorsque  le  grain 
de  pois  est  encore  jeune. 

Un  oeuf  unique  est  déposé  dans  chaque  larve  de  Bruchus  et  une  seule  latve  du 
parasite  s’y  développe. 

Le  développement  du  parasite  jusqu’au  stade  adulte  dure  de  34  à  40  jours,  en 
fonction  du  développement  de  l’hôte,  qui  est  influencé  par  les  conditions  du  climat  et 
par  la  variété  des  pois  cultivés. 
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Le  premier  stade  larvaire  a  été  observé  6  jours  après  la  ponte,  le  second  après 
10  jours,  le  troisième  après  20  à  22  jours,  la  prénymphe  et  la  nymphe  après  30  à  32 
jours,  et  l’imago  après  30  à  42  jours. 

Le  parasite  passe  l’hiver  à  l’état  d’adulte,  en  differents  endroits  et  notemmcnt 
dans  les  lieux  où  les  pois  sont  conservés. 

Les  larves  de  Bruchus  pisi  L.  sont  parasitées  par  Triaspis  thoracicus  Curt,  dans 
toutes  les  variétés  de  pois  (tout  jeunes,  demi-tardives  et  tardives)  qui  sont  aussi  atta¬ 
qués  par  le  Bruche,  mais  dans  une  proportion  variable  selon  la  fréquence  de  l’attaque 
et  les  conditions  météorologiques. 

Le  degré  de  l’attaque  parasitaire  dépend  du  nombre  des  oeufis  déposés  par  le 
Bruche,  étant  plus  élevé  lorsque  l’insecte  nuisible  dépose  un  plus  petit  nombre 
d’oeufs;  dans  les  variétés  tout  jeunes  il  a  varié  entre  0  et  84.6%,  dans  les  demi-tardi¬ 
ves  entre  0  et  75.3%  et  dans  les  varietés  tardives  entre  0  et  60.9%. 

Triaspis  thoracicus  Curt,  peut  être  d’une  grande  utilité  pour  combattre  le  Bruche 
du  pois  par  des  moyens  biologiques,  à  condition  que  le  traitement  chimique  des  cultu¬ 
res  soit  fait  autant  que  possible  par  des  produits  sélectifs,  n’influençant  pas  le  déve¬ 
loppement  du  parasite. 

Les  recherches  morphologiques  (pour  les  stades  d’oeuf,  de  larve  et  de  nymphe)  et 
biologiques  au  sujet  de  Triaspis  thoracicus  Curt,  sont  neuves  dans  la  littérature  de 
spécialité. 


MTOPH  MCnblTAHHH  3OOEKTHBH0CTH  OHTOCEHyJMOCA  AJIH  EOPbEbl 
C  II  AY  TM  H  H  bl  MH  KJIEIAAMH  B  OTKPbITOM  TPyHTE 

N.  A.  M  a  1  o  V,  G.  A.  B  e  g  1  i  a  r  o  v  —  H.  A.  M  a  ji  o  b,  T.  A.  E  e  r  ji  h  p  o  b 
(Bcecow3Hbiü  HaijHHo-uccjiedoearejibCKuü  uhctutijt  cßuTonarojioduu,  Mocnea,  CCCP ) 

Haynenne  bo3mojhhoctii  ncnojii>30BaHHH  (JmTOcenyjnoca  b  ôopnôe  c  nayTHHHBiMii 
KJiem;aMH,  BpegHTejiaMii  mhoithx  cejibcnoxo3HHCTBeHHbix  KyjiBTyp,  npoBognjiocb  b  pa3- 
JIIIHHblX  KJIHMaTHUeCKHX  30HaX  CCCP. 

B  Mochobchoh  o6ji.,  Ha  $OHe  HCKyccTBeHHoro  3apa>neHHH,  H3yaajiacb  bosmohíhoctb 
iicnojib30BaHHH  (|)HTOceHyjiK)ca  b  6opb6e  c  oôbinHOBeHHbiM  nayi'HHHbiM  njieigoM  Ha 
KyjibTypax  36mjihhhkh,  XMejia  h  coh. 

npeflBapHTejibHbie  gairanie  ôbijih  nojiyueHbi  Ha  3eMjiaHHne  copia  «PyônnoBaa» 
b  1966  r.  npn  HcxogHOM  cooTHomeHHH  komhohchtob  cHdeMbi  xhihhhk— jnepTBa  1  :  230 
(pacTeHHH  naxogHjracb  b  (|)a3e  rniogOHomemiH) .  Mepea  10  gHen  nocjie  BbinycKa  $hto- 
ceyjiioca  hhcjichhoctb  nayinmioro  njieiga  coKpaTHJiacb  c  215  ocoôen  Ha  jihct  (Bnjuoaaa 
aúpa)  go  17.8,  a  nepe3  25  gnen  go  2.2,  t.  e.  cooTBeTCTBermo  b  12  h  97  pa3.  Conpaigemie 
HHCJieHHOCTH  BpegHTeJIH  lia  KOHTpOJIbHblX  paCTeHHHX  HOCIÏJIO  lie  CTOJIb  pe3KIIH  xapan- 
Tep;  3a  25  gnen  aiicjieHHOCTb  nayinimoro  njierga  coKpaTHJiacb  b  6  pa3,  hjiii  b  aôcojnoT- 
HOM  BbipaîKeHHH  co  150  go  25  ocoôen  Ha  jihct.  B  1967  r.  ncnbuaHiie  $HTOceiiyjiioca 
npoBogHJiocb  Ha  ogHOjieniHX  paciCHHax  36mjihhhkh,  npegBapHTejibHO  3apa>neHHbix  nay- 
THHHblM  KJiergOM  C  HCHOJIb30BaHHeM  COOTHOEieHHH  XHIgHHH — jnepTBa  1 : 50,  1 :  150, 

1 : 450  npn  Bbinycne  $HTOceHJiioca  b  Tpn  cpona.  Hanjiyanme  pe3yjibTaTbi  ôbijih  nojiy- 
aeHbi  b  BapnaHTe  c  cooTHomeHneM  1  : 50  npn  Bbinycne  $HTOceiiyjiioca  Ha  pacTeHHH 
b  $a3e  gBeieHHH  h  gonojiHHTejibHOM  Bbinycne  b  (|>a3e  HJiogoHomeHHa.  Mepe3  25  gHeii 
nocJie  Bbinycna  xmgHHna  hhcjichhoctb  BpegHTejia  Ha  onbUHbix  pacTemiax  cocTaBjiajia 
1.7  ocoôen  (ôe3  yaeia  heu;)  Ha  1  jihct  hjih  b  24  pa3a  MeHbme,  neivi  b  nonipojie 
(42  njieiga  Ha  1  jihct). 

OgHonpaTHbiH  Bbinycn  $HTOceñyjnoca  na  pacienna  XMejia  b  1967  r.  b  cooTHome- 
HiiH  1 :  100  cgepnuiBaji  pa3BHTHe  naynmHoro  njieiga.  Tan,  nepe3  20  gHeii  nocae  Bbi¬ 
nycna  XHigHHna  HHCJieHHOCTb  BpegHTejia  Ha  onbinibix  pacieimax  cociaBHJia  95,  a  hoht- 
pojibHbix  —  190  ocoôen  Ha  jihct.  Hepe3  30  gHen  —  cooTBeTCTBeHHo  80  n  345  ocoôeii  Ha 

JIHCT. 

üpegBapHTejibHbie  Hcnbuarnia  ^HTOcenyaioca  Ha  eoe  nona3ajin,  hto  nog  gencTBiieivi 
XHigHHna  HHCJieHHOCTb  BpegHTejia  3a  25  gHen  conpaTHJiacb  c  2120  ocoôeiî  Ha  1  Tponaa- 
TblH  JIHCT  go  312,  T.  e.  B  7  pa3  no  CpaBHeHHIO  C  IICXOgHblM  nOJIHHeCTBOM. 

B  ycJiOBHHX  KpacHOgapcnoro  npaa  yrgenoBbiM  (BHHHO)  b  1965  r.  $HTOceiiyjnoc 
HCHbiTbiBajica  Ha  pacTeHHax  po3bi  9(|)HpoMacjiHHHOH  h  coh,  3aceJieHHbix  nayTHHHbiM  njie- 
igoM.  üpn  cooTHomeHHH  XHigHHH — æepTBa  1 :  140  HHCJieiiHocTb  BpegHTejia  Ha  po3e  co- 
npaTHJiacb  3a  25  gHen  ot  195  go  6.5  ocoôen  na  jihct,  t.  e.  b  30  pa3  b  cpaBHeHHH  c  nc- 
xogHbiM  nojiHaecTBOM  h  b  4  pa3a  b  cpaBHeHHH  c  noHTpojieM  (6.5  ocoôen  Ha  onbiTiibix 
pacTeHHax  n  22.5  Ha  noHTpojibHbix) .  Ha  eoe  aepe3  25  gHen  nocjie  Bbinycna  XHigmina 
HHCJieHHOCTb  nayniHHoro  njieiga  conpaTHJiacb  c  2004  go  267  ocoôen  Ha  jihct,  b  to  BpeMa 
nan  noHTpojibHbie  pacTeHHH  nomôJiH. 

CxogHbie  pe3yjibTaTbi  nojiyaeHbi  b  ycjiOBHax  ApMeinm  AHaaH  (1966)  na  orypgax, 
$acojiH  n  ôanjiaæaHax,  rge  9$<|)eHT  ot  Hcnojib30BaHHa  xnigHoro  njieiga  ôbui  nojiyaeH 
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uepe3  30  AHeñ,  a  b  ycjiOBnnx  yhoenncTana  na  xjionuaTHHKe,  no  ^aHHMM  EexMeTBeBoii 
(1966),  nepe3  40  ¿píen. 

nontiTKa  npHMenemiH  (^HTOcenyjnoca  npoTiiB  pnTpycoBoro  KJieiqa  na  JinMOHax 
b  ycjiOBMHX  3ana^Hon  Tpy3MH  6buia  Hey^annon.  CnjiBHBie  jihbhh  h  BeTpni  npennTCTBO- 
BaJIH  pa3BHTHIO  XHipffilKa. 

Cjie^yeT  otmothtb,  uto  mi  b  o^hom  Hccjie/jOBaHnn,  npoBe^enHOM  b  pa3jinuHBix  kjiii- 
MaTnnecKiix  30Hax  CGCP,  He  ynajiocB  æoôhtbch  nojiiioro  yHnuTOHmmiH  nayTmmoro 
KJiema.  Ornano  CHiraeHiie  uncjiemiocTH  Bpe^iiTejin  ao  MHHHMajiBHBix  pa3MepoB  Ha  Ta- 
KHX  nyjiBTypax,  Kan  3eMJiHHHKa  h  coh  b  Mockobckoh  o6ji.  h  Ha  oryppax,  $acojra  n 
óaimamanax  b  ApMeimn  CBHfleTejiBCTByeT  o  bbicokoíi  3(|)(|)aKTiiBH0CTii  (|)HToceHyjiioca 
b  oTKpBiTOM  rpyuTe. 


NOTE  SUR  LA  PUNAISES  DES  CEREALES  EURYGASTER  1NTEGRICEPS 
PUT.  ET  DE  SES  PARASITES  DU  GENRE  ASOLCUS  EN  IRAN 

H.  E.  Martin,  M.  Javahery 
(Ciba  &  Easel ,  Switzerland;  Iran) 

Les  céréales,  blé  et  orge,  représentent  pour  l’Iran  un  élément  de  base  de  la  nourri¬ 
ture,  elles  occupent  la  première  place  des  aires  cultivées. 

Certaines  espèces  de  punaises,  en  particulier  Eurygaster  integriceps  Put.,  causent 
chaque  année  des  pertes  plus  ou  moins  graves  allant  jusqu’à  la  destruction  totale  de  la 
récolte.  Cette  note  résume  certains  essais  et  observations  effectués  dans  les  cultures, 
à  la  montagne  et  dans  les  laboratoires  de  1960  à  1968. 

En  Iran  les  principaux  foyers  d’infestation  d 'Eurygaster  se  situent  dans  les  régions 
de  Teheran,  la  région  d’isfahan  et  les  régions  montagneuses  de  la  province  de  Ker- 
manchah,  où  chaque  année  des  infestations  d’une  importance  économique  s’observent. 

Une  surveillance  systématique  et  régulière  de  l’estivation  et  de  l’hibernation  des 
punaises  a  été  entreprise  aux  montagnes  de  la  région  d’isfahan  ainsi  qu’à  Ghara 
Agatch  près  de  Teheran. 

L’altitude,  l’exposition,,  la  nature  du  sol  et  le  couvert  végétal  déterminent  le  micro¬ 
climat  plus  ou  moins  favorable  et  le  choix  par  les  punaises  de  sites  d’estivation  et 
d’hibernation.  La  densité  et  la  mortalité  des  punaises  sont  variables  selon  la  région 
et  l’année.  La  population  estivale  est  généralement  élevée  les  années  de  forte  inva¬ 
sion  dans  les  natures.  La  mortalité  estivale  est  faible  dans  les  endroits  à  bonne  végéta¬ 
tion  tels  que  Ghara  Agatch  et  montagnes  de  Kermanchah,  elle  est  plus  élevée  les 
années  de  grande  sécheresse  dans  les  montagnes  d’isfahan  à  faible  vegetation.  En  re¬ 
vanche  la  mortalité  hivernale  peut  être  très  élevée,1  principalement  lors  de  changement 
brusque  de  la  température  et  de  pluie. 

La  migration  et  l’évolution  des  punaises  dans  les  cultures  de  céréales  sont  fonction 
principalement  des  conditions  climatiques,  température  et  pluie.  L’hibernation  à  basse 
température,  0°  C  ou  au-dessous,  n’est  pas  obligatoire,  la  ponte  des  punaises  hibernées 
artificiellement  est  cependant  faible.  Il  est  possible  de  prolonger  la  période  d’hiberna¬ 
tion  en  vue  d’obtenir  des  pontes  tardives,  la  ponte  des  punaises  hivernées  artificielle¬ 
ment  jusqu’en  juin  et  juillet  est  satisfaisante,  en  oût  elle  est  beaucoup  plus  faible.  En 
revanche  il  est  impossible  de  rompre  la  diapause  estivale  et  d’obtenir  des  pontes  avant 
fin  septembre,  la  diapause  est  rompue  progressivement  d’octobre  à  la  migration. 

La  lumière  ne  paraît  pas  avoir  d’influence  sur  la  ponte  des  punaises,  les  élevages 
placés  à  l’obscurité  ont  pondu  autant  que  ceux  éclairés  normalement.  La  concentration 
des  punaises  dans  les  cages  d’élevage  a  une  grande  influence  sur  la  production  des 
pontes.  Les  femelles  non  fécondées,  élevages  sans  mâle,  sont  capables  de  pondre  mais 
la  production  est  très  faible. 

Les  espèces  de  parasites  du  genre  Asolcus  les  plus  répandues  et  les  plus  actives 
sont  A.  grandis  Thomson,  A.  semistriatus  Nees  et  A.  vassilievi  Mayr.  A.  rujiventris 
Mayr,  et  A.  basalis  Wollaston  sont  rares  et  ne  jouent  pratiquement  aucun  rôle.  A.  gran¬ 
dis  se  trouve  dans  toutes  les  régions  sauf  dans  le  Sud  du  pays,  Fars  et  province  de 
Kerman.  A.  semistriatus  est  plus  sélectif  on  le  trouve  principalement  dans  les  régions 
nord-est,  le  nord  de  la  province  centrale  et  principalement  dans  la  région  d’isfahan. 
A.  vassilievi  se  rencontre  dans  les  régions  à  été  sec  et  chaud  mais  il  supporte  égale¬ 
ment  les  régions  avec  les  hivers  rigoureux.  A.  vassilievi  n’a  jamais  été  observé  dans 
la  région  d’isfahan. 

Les  conditions  optima  de  micro-climat  semblent  également  varier  selon  les  espèces. 
A.  semistriatus  préfère  une  température  de  20  a  25°  C,  tandis  que  A.  grandis  est  plus 
actif  à  la  température  de  30°  C.  Dans  les  régions  à  climat  steppique  où  les  parasites 
sont  peu  nombreux,  le  parasitisme  est  faible;  en  moyenne  0  à  20%  d’oeufs  de  punai¬ 
ses  parasités;  dans  les  régions  favorables  d’isfahan  au  centrane,  le  parasitisme  est 
très  actif,  selon  les  années  on  compte,  en  moyenne  32%  à  90%  de  pontes  parasitées. 
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Les  essais  de  lutte  biologique  dans  la  région  d’isfahan  ont  montré  que  seules  les 
«spèces  Asolcus  semistriatus  et  Asolcus  grandis  sont  bien  adaptées  aux  conditions  éco¬ 
logiques  de  cette  région.  Un  seul  lâcher  de  parasites  au  début  de  la  période  de  ponte 
des  punaises  n’est  pas  suffisant,  il  est  nécessaire  d’appliquer  ces  lâchers  en  plusieurs 
fois  en  tenant  compte  de  la  densité  des  punaises,  des  conditions  climatiques  et  l’évo¬ 
lution  des  punaises  et  des  parasites  ainsi  que  des  conditions  écologiques  des  parcelles 
ou  ces  lâchers  doivent  être  effectués. 


O  3AIIl,HTHOR  PEAKIJHH  HACEKOMbIX  IIPOTMB  9HAOIIAPA3HTOB 

T.  S.  Moiseeva  —  T.  C.  Monceeßa 

(MuHcnaa  onbirnasi  craui^un  Bcecojo3Hoso  uHCTuryra  3aiyuTbi  pacrenuü,  CCC-P) 

Y  MHornx  HaceKOMbix  HaSjiiogaeTCH  3aiu,HTHaH  peanqun  npoTHB  hx  napa3HTOB-3HTO- 
MO(J)àroB,  3aKjnouaK>maHCH  b  HHKancyjiHpim  KjieTKaMH  reMOjnuvuJnj  xo3HHHa  hhu,  h  mo- 
jiogbix  jihuiihok  napa3iiTOB  h  hx  nocjieflyiomeH  rirôejiH. 

IIocKOJiLKy  3am;HTHaH  peaKqim  HBJiHeTcn  oahhm  h3  ochobhkix  (|)aKTopoB,  oupege- 
jimonpix  cnen;HajiH3aii,Hio  3HTOMO<|)aroB,  ee  H3yueHHe  HMeeT  öojitmoe  TeopeTHuecKoe 
il  npaKTHuecKoe  3iiaueiiHe. 

3KcnepHMeiiTajibHBiM  nyTeM  bbihchhjiocb  Hajinune  h  CTeneiib  npoHBjieHHH  3am;HT- 
HOH  peaKqHH  y  ryceHHU,  12  biiaob  ( Agrotis  saucia  Hb.,  Aporia  crataegi  L.,  Barathra 
brassicae  L.,  Leucoma  salicis  L.,  Mamestra  olerácea  L.,  Phytometra  gamma  L.,  Pieris 
brassicae  L.,  Pieris  rapae  L.,  Polia  dissimilis  Knoch,  Porthetria  dispar  L.,  Spilosoma 
menthastri  Esp.,  Triphaena  augur  F.)  b  OTHomeHHH  14  biiaob  nepenoHuaTOKpbijibix  na- 
pa3HTOB  ( Braconidae — Apanteles  glomeratus  L.,  A.  rubecula  Marsch.,  A.  ruficrus  Hai., 
Microplitis  pseudomediana  Fahr.,  M.  spinolae  Nees,  M.  tuberculífera  Wesm.,  ßjinme  He 
onpeßejieHHbiH  bha;  Ichneumonidae  —  Angitia  fenestralis  Holmgr.,  Anilastus  didymator 
Thunb.,  A.  ebeninus  Grav.,  Exetastes  cinctipes  Retz.,  Sagaritis  holmgreni  Tschek, 
S.  latrator  Grav.,  Sagaritis  sp.). 

Cpe^H  napa3HTOB  ökijih  oôbiuHbie,  cjiyuairabie  h  nym^bie  a^h  HaceKOMbix-xo3neB. 

ycTanoBJieHO  34  cjiyuan  3am;iiTHOH  peaKijHH,  He  oTMeueHHbie  b  JinrepaType.  HaÔJiio- 
Aajiacb  KaK  uacTHUHan  hjih  HHjtHBH^yajibHan,  t.  e.  npoHBjimomaHCH  jihuik  y  uacTH  oco- 
6eii  xo3HHHa,  TaK  h  aôcojnoTHan,  hjih  BHAOBan  HeBocnpHimuiiBocTb.  y  HeKOTopbix  Ha- 
ceKOMbix  3am;HTHaH  peaKqiin  k  OT^ejibHbiM  Bii/jaM  napa3iiTOB  He  naéjiiogajiacb.  KaK  npa- 
BHjio,  3am;HTHaH  peaKqHH  OTcyTCTBOBana  hjih  6buia  cjiaôo  BbipameHa  npoTHB  oôbiuiibix 
napa3HTOB,  a  aôcojnoTHan  neBocnpHHMUHBOCTb  npoHBJiHJiacb  b  oTHomeimn  nym^ux  na- 
pa3HTOB.  O^HaKo  cjiaôan  3amiiTHaH  peanqun  6buia  OTMeuena  T8.K*e  npoTHB  cjiyuaiÎHbix 
il  uymflbix  napa3HTOB. 

MnÆHBHgyajibHaH  HeBOcnpHHMUiiBOCTb  HaceKOMbix  HenocTOHHHa.  ÛHa  npoHBjmeTCH 
B  pa3HOH  CTeneHH  B  3aBHCHMOCTH  OT  yCJIOBHH  pa3BHTHH  X03HHHa.  3ain,HTHaH  peaKH,HH 
3HauHTejibH0  ocjiaôJineTCH  hjih  JiHKBiiAnpy btch  npn  rojio^aHHH  ryceHHii,,  3apameHHH  hx 
MajibiMH  ^03aMH  ôaKTepmi,  fleñcTBHH  cyöJieTajibHbix  303  haob,  nepesapamemiH  napa3H- 
TaMH,  o^HOBpeMeHHOM  3apameHHH  APyrnM  bhaom  napa3HTa,  k  KOTopoMy  xo3hhh  boc- 
npHHMHHB.  llHAHBHAyaJIbHaH  HeBOCnpHHMHHBOCTb  HaceKOMblX  HeOftHHaKOBa  B  pa3HbIX 
reorpa^HuecKiix  panonax.  KojieôamiH  3<J)(|)eKTHBHOCTH  3am¡HTHOH  peaKqHH  b  3aBHCH- 
MOCTH  OT  yCJIOBHH  pa3BHTHH  X03HHIia  HpeACTaBJIHIOT  ÔOJIblHOH  HHTepec  gJIH  npaKTHKH 
ÔHOJIOrHUeCKOrO  MeTOJta  6opb6bI.  H3MeHUHBOCTb  HH^HBH^yaJIbHOH  HeBOCnpHHMUHBOCTH 
naceKOMbix  gojimHa  yuHTbiBaTbcn  npn  HHTpo^yKqHH  3HTOMO(|)aroB  b  HOBbie  reorpacjmue- 
■ckho  panoHbi,  a  Tarnue  npn  BbiHCHeHHH  npnuHH  ciramemiH  3(|)$eKTHBH0CTH  9HT0M0(|)a- 
roB.  Bo3Mo>KHOCTb  ocjiaÔJieHim  neBOcnpHHMHHBOCTH  y  ryceHHn;  npn  HH^HpHpoBamm  hx 
MajibiMH  AoaaMH  ôaKTepnH,  no-BHgHMOMy,  no3BOjmeT  b  iieKOTopbix  cjiyuanx  coKpaïqaTb 
ji;o3HpoBKH  SaKTepHajibHbix  npenapaTOB. 

BHAOBan  neBocnpiiHMuiiBOCTb  öojiee  CTaSiuibna  no  cpaBHemiio  c  hh AHBHgy ajibHOH. 
(PaKTopbi,  CHHmaiomHe  HiiAHBHAyajibHyio  HeBOcnpHHMUHBOCTb,  He  CHnmajin  BHAOByio. 
HecMOTpn  Ha  to  uto  HHKancyjmqHH  noA  AencTBHeM  neKOTopbix  (|)aKTopoB  SHauiiTejibno 
ocjiaôjifljiacb,  napa3HTbi  nornéajiH  h  6e3  Kancyjibi.  9to  mo>kho  oô'bHCHHTb  pa3iibiM  Me- 
XaHH3MOM  BHAOBOH  II  HH AHBHAy aJIbHOH  HeBOCnpHHMUHBOCTH.  B  HHAHBHAyaJIbHOH  IieBOC- 
npHHMUHBOCTH  OCHOBHyiO  pOJIb  HTpaiOT  KJieTOUHbie  peaKqHH,  a  B  BHAOBOH,  nO-BHAHMOMy, 
öojibmoe  3iiaueHHe  HMeioT  ryMopajibHbie  (|)aKTopbi. 

CnocoéHOCTb  pearnpoBaTb  Ha  npncyTCTBHe  napa3HT0B  npoHBjmeTCH  HeoAiniaKOBO 
y  paaHbix  naceKOMbix.  CpaBHenne  cmibi  aaigHTHOH  peaKqiiH  y  KanycTHOH  cobkh  ( Bara¬ 
thra  brassicae  L.)  h  coBKH-raMMbi  ( Phytometra  gamma  L.)  b  OTHomeHHH  9  bhaob  na- 
pa3HTOB  noKa3ajio,  uto  coBKa-raMMa  3HauHTejibHO  cjiaéee  pearnpyeT  11a  npHcyTCTBHe 
napa3HTOB  no  cpaBHemiio  c  KanycTHOH.  J^ame  b  OTHomeHHH  uyjKAtIX  napa3HTOB  3am,HT- 
iHan  peaKii,HH  npoHBjmeTCH  y  Hee  cpaBHHTejibHo  cjiaéo. 
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LA  LUTTE  BIOLOGIQUE  ARTIFICIELLE  CONTRE  LA  MOUCHE  DES  OLIVES 
(. DACUS  OLEAE  GMEL.)  AU  MOYEN  D 'OP1US  CONCOLOR  SZEPL.  SICULUS  MON. 

EN  SICILE  (ITALIE) 


S.  Monastero 

(Istituto  di  Entomología  Agraria,  Palermo,  Italy) 

En  1963  Monastero  et  Genduso  ont  communiqué  au  douzième  Congrès  Internatio¬ 
nal  d’Entomologie  de  Londres  que  pour  continuer  les  expérimentations  de  lutte  biolo¬ 
gique  contre  Dacus  oleae  Gmel.  (Monastero,  1961;  Monastero,  Genduso,  1962;  1963; 
1964),  ils  avaient  lâché  sur  Tile  de  Salina  (Eoliennes-Sicile)  36.000  Opius  c.  siculus 
Mon.  pour  protéger  environ  10  000  d’oliviers.  En  1964  (Monastero,  Genduso,  1964),  les 
mêmes  auteurs  ont  continué  l’expérimentation  de  lutte  biologique  et  ont  lâché  environ 
180  000  Opius  dans  toutes  les  olivettes  de  l’île  de  Salina  (environ  25  000  arbres).  En 
1965  (Monastero,  Delanoue,  1966),  dans  le  cadre  des  travaux  coordonnés  par  l’O.I.L.B. 
(Organisation  Internationale  de  lutte  biologique)  et  avec  la  participation  du  laborato¬ 
ire  de  lutte  biologique  d’Antibes  (France),  une  campagne  de  lutte  biologique  contre 
le  Dacus  a  été  conduite  dans  toutes  les  olivettes  des  sept  îles  Eoliennes  (total  50  000 
oliviers) . 

De  juillet  à  septembre  on  a  lâché  environ  quatre  millions  à) Opius,  dont  deux  milli¬ 
ons  environ  sur  le  sud  d’île  de  Salina.  Plus  de  deux  millions  de  ces  Opius  ont  été  pro¬ 
duits  par  la  Station  de  lutte  biologique  d’Antibes  (France)  en  envoyés  par  avion  à  Pa- 
perme,  tandis  que  deux  millions  ont  été  produits  par  l’Institut  d’Entomologie  Agraire 
de  Palerme,  d’où  en  même  temps  que  les  précédents,  ils  furent  envoyés  à  Salina  et 
successivement  sur  les  autres  îles.  En  1966  (Monastero,  Delanoue,  1967),  le  même 
projet  de  lutte  entrepris  aux  îles  Eoliennes  fut  organisé  en  Sicile. 

L’on  a  choisi  une  olivette  assez  vaste  d’environ  28  000  ha,  en  partie  en  culture 
sèche  et  en  partie  en  culture  irriguée,  contenant  environ  250  000  arbres  et  situé  à 
l’Ouest  de  Palerme. 

Du  27  juin  au  19  octobre,  l’on  a  lâché  18  millions  d 'Opius,  dont  deux  millions  en¬ 
viron  produits  à  Antibes  et  expédiés  à  Palerme. 

Les  résultats  obtenus  par  les  lâchers  d 'Opius  effectués  entre  1963  et  1966  ont 
toujours  été  satisfaisants. 

Les  Opius  ont  été  élevés  sur  larves  de  Ceratitis,  et  lâchés  dans  les  olivettes  de- 
juillet  à  octobre;  ils  se  sont  toujours  multipliés  dans  la  nature  pendant  plusieurs  gé¬ 
nérations  sur  larves  de  Dacus,  réduisant  sensiblement  le  taux  d’infestation.  En  1967 
(Monastero,  1967),  l’expérimentation  a  été  répétée  dans  la  même  zone  qu’en  1966,  mais 
sur  une  base  plus  étendue  (300  000  arbres  d’olivier) .  Du  26  juin  au  30  octobre,  l’on 
a  lâché  trente-deux  millions  d 'Opius,  tous  produits  dans  les  élevages  appropriés  de 
l’Institut  d’Entomologie  Agraire  de  Palerme,  sur  larves  de  Ceratitis.  L’infestation  de 
Dacus  a  été  en  général  tardive  en  1967,  cependant  dans  quelques  endroits  l’on  a  ob¬ 
servé  des  olives  infestées  de  Dacus  dès  le  20  juin  avec  des  oeufs  et  des  larves  de- 
premier  stade.  Lors  la  récolte,  en  octobre-novembre,  les  olives  provenant  de  la  zone 
traitée  par  la  méthode  de  lutte  biologique  présentaient  un  taux  très  bas  d’infe¬ 
station  de  Dacus,  en  moyenne  de  10%;  la  presque  totalité  de  ces  olives  s’est  mainte¬ 
nue  sur  l’arbre  jusqu’au  moment  de  la  récolte,  raison  pour  laquelle  la  production  a  été 
considérée  «excellente»  du  point  de  vue  agraire.  Par  contre,  dans  les  zones-témoins  la 
plupart  des  olives  étaient  déjà  tombées  des  arbres  en  septembre  et  celles  qui  étaient 
encore  attachées  aux  branches  étaient  toutes  infestées  avec  plusieurs  larves  de  Dacus 
per  fruit. 

Les  observations  d’écologie  de  ces  dernières  années  ont  confirmé  la  présence  en 
Sicile  des  chalcidiens:  Eupelmus  urozonus  Daim.,  Eurytoma  martella  Domen,  et  Cyrto- 
ptyx  dacicida  Masi,  jusqu’en;  août  ou  début  de  septembre,  et  ces  chalcidiens  n’ont  po¬ 
int  empêché,  de  façon  sensible,  la  multiplication  du  Braconide.  UOpius,  au  contraire, 
a  été  présent  de  juillet  jusqu’à  l’époque  de  la  récolte  des  olives. 

Il  faut  souligner  que  le  résultat  final  de  la  lutte  biologique  au  moyen  d ’Opius 
est  d’autant  plus  évident  que  les  premiers  lâchers  sont  précoces  et  massifs,  puisqu’ils 
sont  effectués  dans  but  de  bloquer  la  première  génération  de  Dacus.  En  1967,  l’Institut 
d’Entomologie  Agraire  de  Palerme,  ayant  perfectionné  la  technique  de  production  mas¬ 
sive  (Genduso,  1967),  a  produit  en  moyenne,  du  15  juin  au  15  octobre,  1250  000  pupes 
de  Ceratitis  et  500  000  Opius  par  jour. 

Le  coût  global  de  la  lutte  biologique  artificielle  a  été  de  81  lires  par  arbre  et  de 
0.60  lires  par  Opius  produit.  La  lutte  biologique  faite  en  Sicile  contre  le  Dacus  en 
1967  (Monastero,  1967)  représente  donc  la  première  grande  application  de  cette  mé¬ 
thode  de  lutte  en  Europe,  et  les  résultats  obtenus  montrent  clairement  la  possibilité  do 
défendre,  grâce  à  cette  méthode,  la  production  oléicole,  avec  une  dépense  inférieure 
à  celle  qu’exige  la  lutte  chimique,  sans  parler  des  avantages  en  ce  qui  concerne  la  con¬ 
servation  de  l’equilibre  biologique  et  les  problèmes  d’ordre  hygiénique. 
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BEISPIELE  BESONDERER  ABHÄNGIGKEITSVERHÄLTNISSE  VON  WIRKUNGSGRAD 
UND  WERT  NATÜRLICHER  FEINDE  GEGENÜBER  SCHÄDLINGEN 


G.  M  o  r  g  e 

(Deutsches  Entomologisches  Institut,  Eberswalde,  DDR) 

Europaweite  Untersuchungen  über  das  Zusammenleben  räuberischer  Dipteren  mit 
Borkenkäfern  außerhalb  von  Übervermebrungen  gestatten  die  Feststellung,  daß  hier 
ein  extremes  Beispiel  von  Abhängigkeitsverhältnissen  existiert,  das  gegenüber  dem 
üblichen  Beziehungsgefüge  zwischen  Räuber  und  Schädling  abweicht.  Dieses  wird 
charakterisiert  durch  fehlende  Spezialisierung  der  Räuber,  mangelhafte  oder  fehlende 
Parasitierung  derselben  und  in  bezug  auf  die  Vernichtung  der  Schädlinge  durch  eine 
ungewöhnlich  ideale  Folge  der  Zeit  der  Wirksamkeit  der  Nützlinge  gegenüber  den 
Schädlingen. 

Die  Larven  der  einen  Dipteren-Art  überdauern  diejenigen  der  anderen,  so  daß  eine 
ununterbrochene  Vernichtungsfolge  der  Schädlinge  durch  das  gefräßigste  Stadium  der 
Räuber  entsteht.  Die  Bedeutung  dieser  hei  Borkenkäfern  lebenden  Dipteren  wird  da¬ 
durch  besonders  erhöht,  daß  sie  alle  Stadien  der  Käfer  in  extremer  Menge  vernichten. 
Ihre  Exemplarzahl  ist  ständig  relativ  hoch,  auch  in  Zeiten  ohne  Übervermehrung  der 
Borkenkäfer.  Eine  Abhängigkeit  von  der  Art  der  Vermehrungsherde  der  Borkenkäfer 
besteht  nicht.  Auch  ohne  die  Answesenheit  anderer  Feinde  stellen  diese  Dipteren 
( Lonchaeidae  und  Pallopteridae)  einen  entscheidenden  Reduktionsfaktor  für  die 
Schädlinge  dar. 

Die  Besiedlung  der  Stämme  und  in  ihrer  Folge  die  Vernichtung  der  Schädlinge 
durch  die  Dipteren  ist  weder  an  eine  bestimmte  Borkenkäfer-  hoch  an  eine  der  vier 
Nadelholzarten  (Fichte,  Lärche,  Zirbe,  Kiefer)  gebunden.  In  Zeiten  oder  an  Stellen 
rückläufigem  oder  fast  fehlendem  Borkenkäferbesatzes  vermögen  sich  die  Dipterenlar¬ 
ven  von  der  übrigen  Rindenfauna  und  selbst  von  Baumsaft  zu  ernähren.  Sie  lassen 
sich  nicht  in  solche  ökologischen  Gruppen  einteilen  wie  andere  Entomophagen,  die  je 
nach  der  Vernichtung  der  einzelnen  Schädlingsstadien  gegliedert  werden  können.  Bei 
drei  Arten  der  wesentlichen  räuberischen  Dipteren  ergibt  sich  das  evolutionsbiologisch 
interessante  Phänomen,  daß  sie  zwar  deutlich  voneinander  verschieden,  aber  zweifel¬ 
los  sehr  nahe  miteinander  verwandt  sind  und  trotzdem  auf  engstem  Raum  (kleinster 
Rindenfläche)  eine  derart  spezialisierte  Lebensweise  entwickelt  haben,  die  wesentliche 
Unterschiede  zunächst  nicht  erkennen  läßt,  womit  sich  ihr  Nebeneinandervorkommen 
erklären  ließe. 

Beobachtungen  außerhalb  des  natürlichen  Verbreitungsgebietes  einiger  Wirtschafts¬ 
holzarten  sowie  im  Wirtschaftswald  des  Flachlandes  und  des  Mittelgebirges  zeigten,, 
daß  dort  die  besonderen  Aßhängigkeitsverhältnisse,  Wirkungsgrad  und  Wert  der  na¬ 
türlichen  Feinde  gegenüber  den  Schädlingen  im  Vergleich  zu  den  Feststellungen  im 
naturnahen  Hochgebirgswald  nur  unwesentlich  verschieden  sind.  Die  Untersuchungen 
brachten  den  Nachweis  eines  entscheidenden  Einflusses  der  Dipterenlarven  auf  das 
Ausbleiben  beziehungsweise  zumindest  für  eine  wesentliche  Abschwächung  von  Über¬ 
vermehrungen  der  Borkenkäfer  und  deren  Folgeerscheinungen,  indem  sie  die  Entwick¬ 
lung  der  Schädlinge  stetig  und  in  beträchtlichen  Ausmaß  hemmen. 

Zweifellos  sind  die  nützlichen  Dipteren  allein  nicht  imstande,  den  Verlauf  einer 
ausgebrochenen  Borkenkäferkalamität  wesentlich  zu  beeinflussen,  weil  sie,  abgesehen 
von  anderen  Faktoren,  dann  nicht  mehr  mit  der  ungewöhnlichen  Entwicklung  des 
Schädlings  Schritt  halten  können.  Demgegenüber  liegt  aber  eben  ihre  forstliche  Bedeu¬ 
tung  außerhalb  der  Krisenzeiten,  was  bislang  kaum  Beachtung  fand.  Da  sich  der 
Hochgebirgswald  für  die  grundlegenden  Beobachtungen  zu  diesem  Problem  als  ideale 
Voraussetzung  erwies,  wurde  er  zum  Ausgangspunkt  der  Untersuchungen.  Diese  wur¬ 
den  danach  durch  Fangbaumserien  auf  die  Wirtschaftswälder  des  Mittelgebirges 
und  der  Ebene  ausgedehnt. 

Die  Auswertung  von  Sammlungsmaterial  zahlreicher  Museen  ermöglichte  Aussagen 
über  die  entsprechenden  Bedingungen  in  einem  großen  geographischen  Raum  und  weit 
über  die  eigentlichen  Untersuchungsgebiete  hinaus.  Dabei  bestätigten  sich  frühere 
Beobachtungsergebnisse,  nach  denen  neben  der  Anwesenheit  der  Borkenkäfer  gleich 
welcher  Art  die  Feuchtigkeit  der  Rinde  und  der  Welkegrad  des  Baumes  sowie  bei 
Betrachtung  aller  vorkommenden  Dipteren  die  Holzart  ausschlaggebende  Faktoren  für 
die  Besiedlung  durch  die  Fliegenlarven  sind. 


EXPERIENCE  AND  PERSPECTIVES  OF  INTEGRATED  CONTROL 
OF  ALFALFA  PESTS  IN  UZBEKISTAN 


V.  N.  Polevschikova  —  B.  H.  IIojieBiqHKOBa 
(Research  Institute  of  Plant  Protection,  Tashkent,  USSR) 

A  new  prophylactic  method  of  combatting  shoot  pests  based  on  the  application 
of  granulated  insecticides  has  been  developed.  Over  10  intraplant  preparations  were 
assayed  in  granules.  Among  others  it  is  worth  mentioning:  methylmercaptophos,  in- 
trathione,  metathione,  rogor  etc. 

A  2%  granulated  rogor  (granulated  superphosphate  with  an  applied  preparation) 
is  introduced  together  with  alfalfa  seeds  at  an  amount  of  50  kg/ha  (in  case  of  total 
sowing)  or  25  kg/ha  (in  case  of  wide  row  sowing),  which  practically  facilitates  alfalfa 
sowing. 

The  alfalfa  shoots  preserve  their  toxicity  for  a  month’s  time  and  this  fact  provi¬ 
des  for  a  total  protection  of  the  plant  from  the  injurous  effect  of  Sitona  cylindricollis 
and  Aphis. 

The  technical  efficiency  of  the  intake  amounts  to  97 — 98.5%-  The  indispensible 
condition  involved  with  a  successful  application  of  granulated  insecticides  is  visuali¬ 
zed  in  optimum  moisture  content  of  soil  providing  for  the  growth  and  development 
of  the  alfalfa  plant.  In  sites  with  applied  granules  the  seeds’  germination  does  not 
show  any  reduction  as  far  as  the  plant’s  growth  and  development  is  concerned,  it  even 
outstrips  the  control  specimens.  As  to  the  intensity  of  forming  nodules  it  exceeds  the 
nontreated  plants  by  1.5 — 2  times.  The  surplus  harvest  of  the  first  alfalfa  aftermath 
ranges  within  35 — 100%  (and  relies  on  the  pest  population  density). 

An  increased  and  steady  grass  stand  density  in  cultivated  areas  preconditions  the 
crop’s  increase  troughout  the  subsequent  years  of  alfalfa  stand  within  its  rotation  at 
a  range  of  20 — 25%. 

The  introduction  of  insecticides  into  soil  in  the  xorm  of  granules  is  not  associated 
with  any  harmful  effect  caused  to  insects  pollinators  and  entomophages.  No  destruc¬ 
tion  of  useful  insects  in  sites  where  granules  were  applied  was  observed.  This  refers 
to  numerous  field  and  production  experiments.  By  the  time  of  harvesting  thorough  cal¬ 
culations  extrapolated  onto  hectare  were  performed.  It  appeared  that  2.1  million  of 
predatory  insects  ( Coccinellidae ,  Chrysopa  and  Syrphidae  larvae)  populated  the  area. 
This  figure  somewhat  exceeded  their  control  number. 

Investigations  have  shown  that  the  method  of  "alternating  belts”,  providing  that 
large  areas  with  introduced  granulated  insecticides  alternate  with  narrow  alfalfa  belts 
sowed  without  bringing  in  granules,  is  the  most  beneficial  tactical  approach  directed 
towards  the  preservation  of  the  entire  mass  of  polyphagous  entomophages  reserved  in 
alfalfa  throughout  the  spring  period.  After  hay-cutting  this  mass  migrates  onto 
the  cotton  plant. 

This  method  of  "sparing”  natural  entomophages  (the  introduction  of  insecticides 
into  alfalfa)  reveals  other  advantageous  features.  It  does  not  require  special  expen¬ 
ditures  and  proves  he  highly  efficient. 


PRACTICAL  STRATEGY  OF  INTEGRATED  PEST  CONTROL 

S.  Pradhan 

(Division  of  Entomology,  Indian  Agricultural  Research  Institute,  New  Delhi,  India) 

The  analysis  of  the  problem  of  pest  control  under  Indian  conditions  has  revealed 
that  while  integrated  control  may  be  only  advisable  in  some  developed  countries,  it 
is  inevitable  in  a  developing  country  like  India.  When  plans  are  prepared  for  crop 
protection  mainly  based  on  pesticides,  the  expenditure  required  runs  into  million  of 
dollars  even  when  only  one  or  at  the  most  two  pesticide  applications  are  envisaged 
per  crop.  On  the  other  hand  the  control  experiments  with  high  yielding  varieties  grown 
under  necessarily  high  fertility  conditions  show  that  several  pesticide  applications  are 
needed  for  many  crops.  It  is  difficult  to  visualize  the  possibility  of  meeting  the  de¬ 
mand  of  pesticides  if  chemical  control  alone  is  to  he  depended  upon.  Hence  in  inte¬ 
grated  control  an  effort  should  be  made  to  utilize  various  other  methods  of  control  and 
to  keep  the  chemicals  for  use  only  when  the  situation  appears  to  be  getting  out  of 
control.  The  overall  entomological  strategy  for  an  integrated  approach  to  pest  control 
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Pig.  1.  Diagram  illustrating  the  principle  of  biometer.  (After  Pradhan,  1946). 

The  graph  on  the  left  hand,  side  is  based  on  the  equation  connecting  temperature  and  deve¬ 
lopmental  index  and  the  right  hand  portion  represents  a  transparent  thermograph  chart 
in  which  the  horizontal  lines,  instead  of  showing  temperature  indicate  the  calculated  rate 
of  development  corresponding  to  different  temperatures.  When  this  transparent  chart  is 
superimposed  over  thermograph  tracing  one  can  directly  read  the  rate  of  development  at  the 
different  points  of  the  time  scale,  and  the  cells  formed  by  the  vertical  and  horizontal  lines 
indicate  the  unit  of  development.  The  amount  of  development  during  any  particular  period 
can  be  determined  by  counting  the  number  of  these  cells  as  explained  in  the  original  paper. 


Use 


Fig.  2.  Ecological  timing  of  different  control  measures  in  an  integration  schedule 

of  pest  control.  (After  Pradhan,  1967). 


should  include:  (a)  to  reduce  the  seriousness  of  the  pest  problem  as  much  as  possible, 
(b)  to  prevent  pest  infestation  as  much  as  possible  by  manoeuvring  the  ecology  of  the 
crop  including  introduction  of  exotic  parasite,  (c)  to  see  that  the  infestation  is  nipped 
in  the  bud,  if  possible,  by  such  mechanical  campaigns  as  collection  of  egg  masses,  af¬ 
fected  shoots,  etc.  and  then  finally  to  resort  to  a  suitable  combination  of  chemical 
and  biological  method  of  control  including,  if  possible,  some  of  the  modern  sophisti¬ 
cated  techniques. 

The  synthesis  of  the  diverse  control  recommendations  has  to  be  done  in  the  fol¬ 
lowing  two  stages:  (1)  integration  of  different  methods  of  pest  control  like  cultural, 
physical,  chemical  and  biological  including  modern  methods  like  sterility  techniques 
and  (2)  preparation  of  cropwise  integrated  control  schedules  instead  of  pestwise  indivi¬ 
dual  control  measures. 

A  good  illustration  of  a  rational  synthesis  of  various  control  measures  is  afforded 
by  what  has  been  in  progress  at  IARI,  New  Delhi  in  connection  with  the  control  of 


Fig.  3.  Spatial  strategy  of  pest  control  campaign. 
(After  Pradhan,  1967). 

Concentric  circles  represent  areas  of  control  operations  in  dif¬ 
ferent  years  as  part  of  an  overall  campaign  against  insect  pests. 


internal  feeders  like  stem  borers  of  maize  and  sorghum.  The  moth  of  these  pests  lay 
eggs  on  the  plant  surface  and  the  larvae  hatching  from  these  eggs  crawl  on  the  plant 
surface  for  a  specified  period  which  can  be  determined  by  actual  observations  on  each 
species.  Thereafter  these  larvae  enter  the  plant  tissue  and  get  of  the  reach  of  ordi¬ 
nary  chemical  applications.  Hence  the  following  integrated  schedule  is  recommended: 
(1)  the  use  of  egg  parasite  by  unundative  technique  to  be  used  just  when  egg 
laying  begins  and  to  be  continued  during  the  period  of  incubation  and  (2)  the  use 
of  insecticidal  applications  against  the  just  hatched  larvae  precisely  timed  so  as  to 
coincide  with  the  start  of  the  hatching  of  eggs.  This  can  be  easily  determined  with 
the  help  of  a  hiometer.  (Pradhan.  1946.  Proc.  Nat.  Inst.  Sci.  India,  12:301 — 314).  The 
insecticide  and  its  strength  have  to  he  determined  so  as  to  ensure  that  the  first  stage 
larvae  will  pick  up  the  lethal  dose  of  insecticide  during  the  few  minutes  when  they 
crawl  over  the  plant  surface  and  that  the  persistence  of  the  insecticide  will  last  only 
for  the  very  short  specified  period  during  which  the  hatching  of  the  eggs  last.  The¬ 
reafter  parasites  parasitizing  the  different  stages  of  larvae  and  pupae  can  be  released 
in  such  a  manner  that  the  release  of  a  particular  parasite  coincides  with  the  begin¬ 
ning  of  the  stage  against  which  they  are  expected  to  work  and  this  pointed  time  of 
application  can  also  he  determined  with  the  help  of  the  biometer.  Last  of  all  the  be¬ 
ginning  of  the  emergence  of  the  moth  should  also  be  determined  with  the  help  of  the 
hiometer  (fig.  1)  and  at  that  stage  we  can  use  the  latest  techniques  of  controlling 
the  development  of  the  next  progeny  with  the  help  of  the  sterile  male  techniques.  In- 
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tegration  of  this  latest  technique  with  the  chemical  and  biological  control  operations 
is  quite  rational  because  the  efficiency  of  the  sterle  male  techniques  is  maximum  at 
the  lowest  population  density  of  the  pest.  However,  it  is  not  necessary  that  all  these 
operations  must  be  carried  out  every  season.  They  can  be  resorted  to  in  succession 
•as  indicated  above  only,  if  necessary.  If  the  first  item  of  the  schedule  is  effectively 
carried  out,  the  second  may  not  be  needed  and  so  on. 

Lastly  it  is  necessary  to  evolve  cropwise  integrated  control  schedules  meant  to 
grow  a  pest-free  crop.  The  main  process  involved  in  this  integration  is  to  find  out  the 
largest  measure  of  commonness  in  the  control  of  different  pests  and  thus  work  out  the 
schedule  of  operations  each  of  which  is  expected  to  control  the  most  important  pests 
infesting  crop  at  any  moment.  An  exercise  in  this  connection  has  shown  that  it  is 
feasible  to  work  out  such  integrated  schedule  practically  for  each  crop  (figs.  2„  3). 


SOOEKTHBHOCTb  HHIJEEAOB  TRICHOGRAMM  A  SPP. 

B  BOPbBE  C  HEJIOHHOH  IIJIOAOÎKOPKOÏÏ  (CARPOCAPSA  POMONELLA  L.) 

B  CAßAX  CHBHPH 

M.  A.  Prokofiev  —  M.  A.  IlpoKo^teB 
( Ajitclückclh  onbiTHax  crani^UH  cadoeodcrea  um.  M.  A.  JIucaeeuKO,  Eapuayji,  CCCP) 

B  caftax  Cnôiipii  o6iiTaiOT  Tpii  Biijja  TpnxorpaMMBi1:  oÔBiKHOBemian  (Trichogramma 
evanescens  Westw.),  JKeJiTan  caMqoBan  ( T .  cacoeciae  March.)  11  HiejiTaa  SeccaMqoBan 
( T .  embriophagum  Htg.).  IlepBaH  napa3HTHpyeT  b  Hiiqax  jnicTorpBmyiHHX  cobok,  orpa- 
HHHHBaH  HX  HIICJieHHOCTB  B  CTeJIIOIIJHXCH  HJIOgOBBIX  CagaX  H  HacaîKfleHHHX  HrOflHHKOB. 
BTopaa  —  3(|){|)eKTHBHLiH  napa3HT  JiHCTOBepTOK  (Tortricidae) ,  ho  ocoôeHHO  hhjihjibiijh- 
KOB  —  ÔJieÆHOHoro  KpLiHiOBHiiKOBoro  ( Pristiphora  pallipes  Lep.)  h  BiimueBoro  cjih3H- 
CToro  ( Caliroa  limacina  Retz.).  Hinja  nocjiegHero  ona  ynnuTOHiaeT  sa  13.2—79.2%  b  jie- 
cocTenHoii  h  cTennon  30Hax  AjiTancKoro  upan  h  30  98.7%  b  6ojiee  BJia/KHBix  npegrop- 
Hoii  li  ropHon  30Hax.  TpeiBH,  KpoMe  jincTOBepTOK  b  cajjax,  3apaæaeT  ninja  iiBOBoro 
mejiKonpa/ja  ( Stilpnotia  salicis  L.)  b  cajjosaiijHTHBix  nojiocax,  ho  BCTpeuaeTCH  pejjKo. 
Bee  nepeuHCJieHHBie  bhjjbi  pa3B0,n;HTCH  ÔHOJiaôopaTopneH  AjiTancKOH  KpaeBoii  cTanijim 
3âIH,HTBI  paCTeimii  H  IICHBITaHBI  HaMH  B  bopBÖe  C  HÔJIOHHOH  njIOJJOHÎOpKOH  B  CpaBHeHIIII 
c  opmaHCKOii  pacoii  >KejiToii  caMqoBoii  rpnxorpaMMBi,  MaTouHBm  MaTepiiaji  KOTopBiiî  HaM 
jiio6e3HO  npncjiaji  H3  MnHCKa  T.  T.  Be3jjeHK0. 

ObBiKHOBeHiiaa  TpnxorpaMMa  ÔBUia  BBiBejjeHa  H3  hhh;  iiBOBoro  mejiKonpajja,  coôpaH- 
HBix  b  cene  Bojiuuxa  AjiTancKoro  Kpan;  hhh;  hôjiohhoh  njiojjoîKopKn  He  3apa?Kajia 
(1965  r.). 

TKejiTOii  caMijOBOH  TpnxorpaMMBi  iicnBiTaHo  jjBe  MecTHBie  pacBi.  OjjHy  113  mix  nojiy- 
HHJIH  113  Him;  BIimHeBOrO  CJIII3HCTOrO  nH  JIII  JIBHJHKa ,  COÔpaHHBIX  B  OKpeCTHOCTHX  Bap- 
Hayjia.  OHa  OKa3ajiacB  3HamiTejiBHO  MeHee  3(|)(|)eKTHBHOH,  neM  opmaHCKaa  (3apa>Keirae 
hhh;  hôjiohhoh  njiogoîKopKH  b  1965  r.  cooTBeTCTBeHHo  14.2 ±1.15  h  32.5 ±2.15  %).  Bto- 
pyio  —  BBiBejiii  H3  hhh,  hôjiohhoh  HJiojjoHîopKH,  coôpaHHBix  TaM  nte.  Chia  TamKe  ycTy- 
najia  no  a^eKTHBHOCTH  opmaHCKOH  (3apa?KeHHe  hhh;  BpejjHTejiH  b  1967  r.  cootbot- 
OTBeHHO  70.6±3.4  h  85.5±2.8%;  b  KOHTpojie  ôbijio  3apaHîeHo  11.4±0.8%  hhh;).  ,D,octo- 

BepHOCTB  pa3HHH,Bi  MeîKjjy  BapuaHTaMH  cTaTHCTiinecKH  30Ka3aHa.  TKejiTan  ôeccaMijOBaH 
TpnxorpaMMa,  BBiBejjeHHan  H3  hhh;  hôjiohhoh  njiojjoîKopKH,  b  tom  me  onBiTe  3apa3Hjia 
77.9 ±4.4 %  hhh;.  JJoctobcphoctb  pasHHijBi  b  cpaBHeHHH  c  opmaHCKoii  CTaTHCTHnecKii 
He  goKa3aHa. 

3(|)(|)eKTHBHOCTB  TpHXOrpaMMBI  3aBHC6Jia  OT  norOJJHBIX  yCJIOBIIH,  HOp  H  CnOCOÔOB  BBI- 
nycKa  h  b  pa3HBie  rogBi  KOJieôaJiacB  ot,  1.2%  3apanieHHBix  hhh;  njiojjojKopKH  (cyxo, 
>napKo)  Ro  72.3%  (Tenjio,  BJianmo)  npn  HopMe  BBinycKa  100  tbichh  nñqee/joB  Ha  1  ra, 
AByKpaTHO,  nepe3  jjepeBO  b  pn/jy  h  nepe3  pHjj,  h  ot  32.5%  (b  cyxne  totjbi)  jjo  85.5% 
(bo  BJianmBie)  npn  nopMe  BBinycna  900  tbichh  ocoöeii  Ha  1  ra,  na  Kanijjoe  peperò. 

riponsBoacTBemiBie  HcnBiTaHiin  TpnxorpaMMBi  npoBOjiHJiHCB  b  10  Kpanx  h  oÔJiacTHX 
Ciiônpii  Ha  HJioHjajjH  3 — 3.5  tbic.  reKTapoB  caßOB  eacerogHO.  AHajiH3Hpyn  OTueTBi,  npiic- 
JiaHHBie  X03HHCTBaMH  H  OnBITHBIMH  ynpejKfleHHHMH  B  AjITaHCKyiO  ÔHOJiaÔopaTOpniO 
C  1962  HO  1967  rr.,  Mbl  npHXOAUM  K  BBIBOgy,  HTO  X03HHCTBeiIHaH  3(|)(|)eKTHBH0CTB  TpiIXO- 
rpaMMBI  3aBIICHT  OT  HHCJieHHOCTH  HÔJIOHHOH  njIOftO>KOpKH  B  CaflaX.  IIpH  ÔOJIBmOH  HHC- 
jieHHOCTH  BpejjHTejiH  noBpejKgemie  njiojjOB  jjoci’Hrajio  73.1%,  a  npn  hh3Koh  (b  npejjme- 
CTByiomeM  rojjy  noBpeHîgeHO  He  ôojiee  1%  hôjiok)  öe3  npHMenemiH  HjjoxiiMHKaTOB  He 
ôojiee  2.8%.  VuTeHo  84  cjiynan  npHMeHeriHH  TpnxorpaMMBi  b  cjiaôo  3apaHîemiBix  hôjioh¬ 
hoh  njiojjoîKopKOH  cajjax  Cnöiipn.  Ü3  hhx  tojibko  b  Tpex  ôbijio  noBpe>Kji;eHO  ôojiee  2% 
hôjiok,  b  14  —  ot  1  ¿jo  2%,  a  bo  Bcex  ocxajiBHBix  cjiynanx  ne  ôojiee  1%. 


1  OnpejjejieHHe  H.  A.  Tejiemn. 


Ha  AjiTancKOH  opAeHa  TpyAOBoro  KpacHoro  3HaMeim  ontiTHon  CTaHii,Hn  caAOBOA- 
CTBa  HMeHH  M.  A.  JIiicaBeiiKo  HHTerpnpoBaHHan  öopböa  c  höjiohhoh  hjioaojkopkoh  npo- 
B0311TCH  c  1962  r.  E>KeroAHo  Ha  njioma^n  ot  110  ao  130  ra,  cjia6o  3apa>Keimbix  Bpe^n- 
TejiHMH  ca^OB,  BBinycKaeTCH  TpnxorpaMMa.  B  öojiee  3apan<eHHbix  ca^ax  (noBpejK^emie 
ypoKan  b  npeAHiecTByioiii;eM  roAy  npeBbimaeT  1%)  npoBOAHTcn  1  hjih  2  (b  3aBHCHMO- 
CTII  OT  norOAHBIX  yCJIOBHH  II  HHCJieilHOCTH  nJIOAO>KOpKH)  OnpblCKHBaHIIH  XJIOpO^OCOM  11a 

oöipen  njioiHaflH  8—21  ra.  B  3thx  ca^ax  (^aKTiiuecKiie  ncTepii  ypo/Kan  ökijih  ne3HauH- 
TejibHbi  (ot  20  Ao  45  Kr  höjiok  c  1  ra). 


ÜPOEJIEMA  3AIAHTBI  3HTOMOOATOB  nPH  HHCEKTHAHAHBIX 

OBPABOTKAX  KAnYCTBI 

V.  N.  R  e  k  a  t  c  h,  B.  P.  Adaschkewitsch-B.  H.  Penan,  B.  n.  A  a  a  m  k  e  b  ii  h 

(Mojidaecnuü  HayHHO-uccAedoeareAbCKuü  uhctutijt  opowaeMozo  3eMJiedejiUH 

u  oeouçeeodcrea,  TupacnoAb,  CCCP) 

rjiaBHetniHMH  cneD,Hajm3HpoBaHHbiMH  BpeAHTejiHMii  KanycTbi  b  CTenHOiï  30He  iora 
yKpaiiHbi  h  b  MojiAaBHii,  no  naÓJiiOAeminM  1960 — 1967  rr.,  hbjihiotch:  KanycTHan  tjih 
( Brevicorijne  brassicae  L.),  KanycTHan  coBKa  ( Barathra  brassicae  L.),  KanycTHan  MOJib 
( Plutella  maculippennis  Curt.),  KanycTHan  Myxa  ( Hylemyia  brassicae  Bouché),  KanycT- 
nan  n  penHan  Sejinrmn  ( Pieris  brassicae  L.,  P.  rapae  L.),  KpecTopBeTHbie  KJionbi  poAa 
Eurydema  n  iipecToupeTiibie  ôjioihkh  poAa  Phyllotreta.  Pa3Mep  noTepb  ypoæan  ot  3thx 
BpeAHTejien  nepeAKo  AOCTiiraeT  30—40%  hjih  83—100  n;/ra. 

MaccoBoe  pa3MHOJKeHiie  BpeAHTejieii  KanycTbi  CAep/KHBaeTcn  KOMnjieKCOM  biitomo- 
(|mroB,  b  KOTopbin  bxoaht  6ojiee  200  bhaob  napa3HTOB  n  xhiahhkob.  Pojik  3HTOMo$aroB 
HCKJiiounTejibHo  BejiHKa.  H3BecTHbi  cjiynan  nojmoro  noAaBJiennn  hmh  BpeAHTejieii  6e3 
npiiMenemin  HCTpeöiiTejibiibix  MeponpiinTHii.  B  ycjiOBiinx  CTapnoHapHoro  onbiTa,  rAe 
HHceKTiipiiAnbie  oôpaôoTKii  He  npoBOAHJiHCb,  napa3HTaMH  ôkijio  3apa>KeHo  b  cpeAHeM 
75.2%  ryceHHu;  h  KynojioK  mojiii,  49.4%  —  KanycTHoh  Myxn,  73.1%  —  KanycTHoii  6e- 
jiHHKH,  66.8%—  penHOii  ôejinHKH,  15— 20%  —  KanycTHoh  tjih,  15%  —  nini;  KpecTou,BeT- 
Hbix  KjionoB,  6ojiee  90%  bhh;  KanycTHoh  cobkii.  Ha  npoii3BOACTBeHHbix  MacciiBax  Ka- 
nycTbi,  rAe  npiiMeHnjiacb  oôbiuHan  cncTeMa  HHceKTHpHAHbix  o6pa6oTOK,  3apa>KeHHOCTi> 
BpeAHTejien  napa3iiTaMii  6buia  b  2—3.5  pa3a  hhjkg. 

none3Han  pojib  3HTOMO(|)aroB  Ha  npaKTHKe  oôbihho  HeAoopeHiiBaeTcn.  A°  HacTon- 
ipero  BpeMenii  npoTiiB  BpeAHTejieii  KanycTbi  npoBOAHTcn  4 — 6-KpaTHan  oôpaôoTKa 
AycTaMH  RAT,  MeTa(|)oca  hjih  APyniMii  necTiipiiAaMH  KOMnji en  choto  AeiicTBiin,  b  Macee 
yimuTomaiomiiMH  3HTOMO(|)aroB. 

IlHTepecbi  npoH3BOACTBa  TpeôyioT  pa3pa6oTKii  choco6ob  3ain;HTbi  3HTOMO<|)aroB  npn 
HHceKTHpuAHbix  oôpaôoTKax  KanycTbi.  Ajib  3Toro  HeoôxoAHMo  b  nepByio  onepeAB  coKpa- 
meiine  uHCJia  o6pa6oTOK.  XHMHnecKan  6opb6a  AOJinma  npoBOAHTbcn  tojikko  b  cjiynanx 
6e3ycji0BH0ii  iieoôxoAHMOCTH,  KorAa  OHa  onpaBAMBaeTcn  He  tojikko  oKOHOMHuecKii,  ho 
h  ôiiojiornnecKH,  t.  e.  ecJin  3iiTOMO(|)arH  He  b  coctohhhh  noAaBHTb  BpeAHTejieii.  Banmo 
ycTanoBiiTb  noporn  BpeAOHOCHOCTii  rjiaBiieiiuinx  BpeAHTejieii,  t.  e.  KpHTiiuecKyio  njiOT- 
iiocTb  BpeAHTejin,  o6ycJiOBjniBaioin;yK)  Heo6xoAHMOCTb  npHMeHeHnn  necTHHiiAOB.  Hanpn- 
Mep,  k  6opb6e  c  KanycTHoii  mojikio  HeoöxoAHMo  npncTynaTb  npn  iiajiiinini  na  100  pac- 
TGHimx  He  MeHee  150—450  ryceHHii;. 

Ot  cnjiomiibix  HHceKTiipiiAHbix  oöpaöoTOK  iieoöxoAHMo  iiepeiiTH  k  jioKajibiibiM  o6pa- 
6oTKaM  JiHHib  ciuibHO  3apaHœHHbix  onaroB. 

npo^HjiaKTiinecKiie  o6pa6oTKH,  npaKTHuecKii  ne  onpaBAWBaioipHecn  n  nepeAKo  npn- 
BOAnipiie  k  iieniejiaTejibHbiM  pe3yjibTaTaM,  aohhîhki  ôkitk  6e3oroBopouHo  3anpeiu;eHbi. 
Rjih  ycTanoBJieHHH  HeoôxoAHMocTH  h  onTiiMajibiibix  cpoKOB  6opb6bi  TpeôyeTcn  pacuin- 
piiTb  ii  yrjiyöiiTb  paôoTy  cjiyîKÔy  yneTa,  bo3jio>khb  Ha  Hee  yneT  AHiiaMimii  nojie3Hon 
(|)ayHbi.  Kpanne  HeoöxoAHMa  pa3pa6oTKa  mgtoahk  KpaTKoepouHoro  h  AOJirocpouHoro 
nporH03HpoBaHiin  BpeAHTejieii  KanycTbi. 

Ot  cHJibHOAeiicTByioin;iix  necTiipHAOB,  b  nepByio  onepeAK  ot  A  AT,  HeoôxoAHMo 
OTKa3aTbcn,  aaMeiiHB  hx  necTHpHAaMii  cejieKTHBiioro  h  KpaTKOBpeMeimoro  aphctbhh. 
BeSBpeAHbl  A^H  3HTOMO$arOB  H  BMCOKO  3(J)c|)eKTHBHbI  B  6opb6e  C  MOJIbK)  II  ÖejIHHKaMII 

MHKpo6nonpenapaTbi:  3HTo6aKTepHH-3  (0.3%),  TypnpiiA  (0.2%),  6noTpoji  (0.25%). 
TaKæe  6e3BpeAHbi  cMecn  necTHHHAOB  b  cy6jieTajibHbix  KOHpeiiTpapunx  c  6iionpenapa- 
tbmh:  nanpiiMep,  3HTo6aKTepHH-3  (0.1%)  c  xjiopo$ocoM  (0.01%)  hjiii  c  TpnxjiopMeTa- 
(|)ocom-3  (0.02%).  npiiMeneiine  namix  CMeceñ  oöecneuHBaeT  3Kohomhk)  önonpenapaTOB, 
CHiDKaeT  3aTpaTbi  Ha  6opb6y  n  cnocoôcTByeT  coxpaneHHio  3HT0M0(|)ar0B. 

IT 3  necTiipiiAOB  JiyniUHMH  11  OTHOCHTejibiio  6e3onaciibiMH  a-th  OHTOMo^aroB  OKa3a- 
jiHCb  xjiopo^oc  (0.3%)  npoTHB  ryceHHu;  KanycTHoh  mojih,  ôejiHHOK  11  cobkii  h  aHaôa- 
3iiH-cyjib(^aT  (0.25%),  caii(|)oc  (0.15%)  h  <|)03ajiOH  (0.15%)  npoTHB  tjiii;  injiaMOBan 
nbuib  —  cyjib(|)aT  30  nr/ra  —  npoTHB  ÔJioruaKOB.  H3  cnocoôoB  o6pa6oTOK  npeAnouTenue 
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ÆOJiîKHo  òbiti,  oTflaHo  KpynHOKanejiBHOMy  onpBicKHBaiiHio  Kait  öojiee  6e3onacnoMy  ajih 
9HTOMO(|)arOB  CpaBHHTeJIBIIO  C  OIIBIJIHBaHHGM. 

.HjTH  COXpaHeHHH  3T0M0$ar0B  XHMHneCKaH  ÖopBÖa  AOJI/KHa  npOBO^HTLCH  B  OCHOBIIOM 
b  nepBon  nojiOBime  ce3ona,  30  3acejiemin  KanycTiiBix  nojieii  3HTOMo$araMH.  TaK,  o6pa- 
60TK11  npoTHB  MOJIH  h  öejiHiioK  cjiegyeT  npoBOgiiTB  npn  BBixoge  ryceHiip  h3  imp,  J11160 
b  nepHOA,  Korga  30—40%  napa3HTOB  HaxogiiTCH  b  cTapira  KyKOJiKii.  Eopnôy  c  KjionaMii 
n  TJiHMii  cJie^yeT  npoBogiiTB  BHauajie  Ha  copHHKax. 


SYSTEMIC  INSECTICIDES  SUPPLEMENTED  WITH  INUNDATIVE  RELEASES 
OF  CHRYSOPA  CARNEA  STEPHENS  FOR  COTTON  INSECT  CONTROL 


R.  L.  R  i  d  g  w  a  y 

(Entomology  Research  Division,  Agr.  Res.  Serv.,  U.S.D.Ad  College  Station. 

Texas,  U.S.A.) 

Systemic  insecticides  and  methods  for  their  application  have  been  developed  that 
may  be  used  to  control  many  of  the  insect  pests  found  on  cotton  in  the  United  Sta¬ 
tes  of  America  (Ridgway,  1967).  However,  only  disulfoton  and  phorate  are  recommen¬ 
ded  for  the  control  of  certain  cotton  pests  by  the  U.  S.  Department  of  Agriculture. 
Most  recent  research  developments  include  soil  application  of  Union  Carbide,  UC-21149 
(Temik),  2-methyl-2-(methylthio)  propionaldéhyde  O-(methylcarbamoyl)  oxime,  for 
control  of  the  cotton  fleahopper,  Psallus  seriatus  (Reuter),  lygus  bugs,  Lygus  spp., 
and  the  boll  weevil,  Anthonomus  grandis  Boheman;  and  applications  of  Azodrin, 
3-hydroxy-N-Methyl-cis-crotonamide  dimethyl  phosphate,  to  the  main  stem  of  cotton 
plants  for  the  control  of  the  cotton  fleahopper  and  lygus  bugs  (Ridgway,  1967).  How¬ 
ever,  control  of  the  bollworm,  Heliothis  zea  (Boddie)  and  the  tobacco  budworm;,  H.  vi- 
rescens  (F.)  (Ridgway,  1968)  with  systemic  insecticides  has  been  less  effective.  Cotton 
plants  treated  with  certain  systemic  insecticides  have  been  almost  non-toxic  to  certain 
beneficial  species  such  as  larvae  of  green  lacewings,  Chrysopa  spp.  (Ridgway  et  ah, 
1967).  Furthermore,  results  of  preliminary  laboratory,  and  field  studies  indicate  that 
inundative  releases  of  Chrysopa  may  give  effective  control  of  the  bollworm  and  to¬ 
bacco  budworm  (Lingren  et  ah,  1968). 

Continued  field  and  field-cage  studies  have  been  conducted  to  develop  a  program 
with  systemic  insecticides  for  control  of  sucking  insects  and  the  boll  weevil  supple¬ 
mented  with  inundative  releases  of  Chrysopa  carnea  Stephens  for  control  of  the  boll¬ 
worm  and  tobacco  budworm. 

In  the  initial  field  experiment  conducted  in  1967  to  test  the  effectiveness  of 
inuudative  releases  of  C.  carnea  for  control  of  the  bollworm  on  cotton,  two  releases 
totaling  292,00  C.  carnea  larvae  per  acre  reduced  bollworm  populations  as  much  as 
96%  and  increased  yield  3-fold  over  the  untreated  check. 

In  a  related  field-cage  experiment,  the  application  of  Azodrin  to  main  stems  of 
cotton  plants  for  control  of  a  heavy  introduced  infestation  of  cotton  aphids,  Aphis 
goss  y  pii  Glover,  increased  the  efficiency  of  C.  carnea  for  controlling  bollworms.  Appa¬ 
rently  the  systemic  insecticide  in  killing  the  aphids  removed  a  source  of  alternate 
food  for  C.  carnea  larvae.  However,  substantial  reduction  of  tobacco  budworm  popu¬ 
lations  occured  even  in  the  presence  of  relatively  large  numbers  of  the  cotton  aphid. 

in  another  field-cage  experiment,  sidedress  soil  applications  of  Temik  (4.0  lb/acre), 
gave  control  of  the  boll  weevil  and  cotton  aphid  (over  99%)  and  inundative  releases 
of  C.  carnea  gave  control  of  bollworms  and  tobacco  budworms.  Control  of  bollworms 
following  inundative  releases  of  C.  carnea  was  also  obtained  in  a  similar  experiment 
in  the  field.  The  increase  in  yield  of  seed  cotton  was  2-fold. 

Studies  are  being  continued  to  develop  improved  formulations  of  systemic  insecti¬ 
cides  and  methods  of  applying  them  and  to  develop  practical  means  of  mass  rearing 
and  distributing  eggs  or  larvae  of  C.  carnea  for  controlling  the  bollworm  and  tobacco 
budworm  on  cotton. 


1  In  cooperation  with  the  Texas  Agricultural  Experiment  Station,  Texas  AEM 
University,  College  Station,  Texas. 
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BLASTOTHRIX  CONFUSA  ERD.  (HY  MEN  OPT  ERA,  CHALCIDOIDEA) , 
PARASITE  DE  P ART  HEN  OLEC AN  1U  M  CORNI  B.  ( HOMOPTERA , 
COCCOIDEA )  DANS  LE  NORD-EST  DE  LA  FRANCE 


P.  Ch.  Robert,  P.  Blaisinger 
(Station  de  Zoologie,  I.  N.  R.  A.,  Colmar,  France) 

Blastothrix  confusa  a  été  observé  dans  le  Nord-Est  de  la  France,  pour  la  pre¬ 
mière  fois  en  1956  (Robert,  1957).  Une  détermination  l’a  d’abord  rattaché  par  erreur 
à  l’espèce  B.  sericea  Daim,  dont  l’hôte  spécifique  est  P.  coryli  L.  En  1959  il  a  été 
décrit  par  Erdös  sur  des  exemplaires  récoltés  en  Hongrie  comme  espèce  nouvelle: 
B.  confusa  Erd.  Cet  Encyrtide  a  été  trouvé  à  partir  de  1958  en  URSS,  en  Hongrie  et 
en  Pologne  (Sugonjaev,  1963,  1964).  Nous  l’avons  récolté  sur  le  territoire  allemand 
dans  la  vallée  du  Rhin  et  du  Main.  Il  est  invraisemblable  qu’un  parasite  aussi  abon¬ 
dant  ait  échappé  à  l’attention  des  nombreux  entomologistes  qui  se  sont  occupés  de  la 
Lecanine  depuis  1  siècle:  c’est  un  insecte  nouveau  pour  l’Europe.  Les  modalités  de 
son  introduction  sont  inconnues.  Nous  pensons  que  Paire  d’origine  de  B.  confusa  est 
la  même  que  celle  de  P.  corni  et  qu’elle  est  probablement  située  en  Amérique  du  Nord 
(Robert,  1957).  C’est  dans  l’aire  d’origine  que  devront  être  recherchées  d’autres  espèces 
parasites  ou  prédatrices  de  la  Cochenille. 

Dans  le  Nord-Est  de  la  France  B.  confusa  est  maintenant  l’ennemi  le  plus  impor¬ 
tant  de  P.  corni ;  les  espèces  entomophages  indigènes  (Robert,  1957)  sont  toujours 
présentes,  mais  en  nombre  très  faible.  Le  développement  et  l’activité  de  cet  insecte 
sont  suivis  dans  les  Vergers  de  Pruniers  mirabelliers  et  dans  les  bois  de  Robiniers 
(Robinia  pseudoacacia) . 

Cycle  évolutif.  Cet  hyménoptère  présente  deux  générations  par  an.  Les  adul¬ 
tes  de  la  première  génération  sortent  des  larves  de  P.  corni  fin  avril — début  mai. 
Ils  pondent  rapidement  dans  les  femelles  en  croissance  de  l’hôte.  Un  à  huit  adultes 
peuvent  alors  se  développer  dans  une  cochenille.  Les  ailés  de  la  deuxième  génération 
apparaissent  en  juin  et  pondent  dans  les  larves  de  la  Cochenille  à  la  fin  de  l’été  en 
septembre  et  octobre.  L’hivernation  se  fait  à  l’intérieur  de  l’hôte  et  la  croissance  lar¬ 
vaire  a  lieu  au  printemps. 

Activité  parasitaire.  Le  développement  de  la  première  génération  tue  les 
larves  de  la  Cochenille.  Le  taux  de  parasitisme  est  généralement  peu  élevé  (10 — 40%), 
il  peut  atteindre  dans  les  meilleurs  cas  70—80%. 

Les  attaques  de  la  deuxième  génération  sont  beaucoup  plus  importantes,  le  taux 
de  parasitisme  dépasse  presque  toujours  80%  et  avoisine  souvent  100%  des  femelles 
adultes,  mais  la  mort  de  l’hôte  est  tardive.  Souvent  une  ponte  partielle  a  lieu,  les  po¬ 
pulations  de  cochenilles  parasitées  ont  une  fécondité  qui  atteint  de  2  à  30%  de  la 
fécondité  d’une  population  saine. 

Depuis  1958  il  n’y  a  pas  eu  de  pullulations  généralisées  de  P.  corni  sur  de  grands 
territoires.  Les  densités  de  population  sont  très  faibles,  souvent  inférieures  à  1  coche¬ 
nille  adulte  pour  2  m  de  rameaux.  Les  cochenilles  sont  très  disséminées.  L’Encyrtide 


Évolution  des  populations  de  P.  corni  et  du  parasitisme  par.  B.  confusa  dans  deux 

vergers  voisins 

(Les  chiffres  indiquent  le  nombre  de  cochenilles  sur  2m  de  rameaux) 


Dates 

Verger  A  (6  hectares) 

Verger  B  (9  hectares) 

nombre 
de  cochenilles 

parasitisme,  % 

nombre 
de  cochenilles 

parasitisme,  % 

22  III  1964 

621  L2 

3 

119  L2 

12 

2  VU  1964 

406  femelles 

86 

138  femelles 

68 

10  VII  1964 

— 

— 

Traitement  au  parathion:  entrai- 

nant  une  mortalité  de  83%  des 

larves  de  la  cochenille. 

10  III  1965 

4580  L2 

1.5 

1311  L2 

18 

18  VI  1965 

255  femelles 

98 

399  femelles 

100 

21  III  1966 

130  L2 

31 

5  L2 

60 

Le  verger  a 

été  arraché  en 

La  densité  de  population  est  restée 

1966 

très  faible  depuis  cette  date. 

La  pullulation  de  P.  comi  est  intense  en  1964  et  augmente  encore  l’année  suivante.  En  1965  les 
femelles  de  la  Cochenille  ont  une  taille  réduite,  sans  doute  par  suite  d’une  alimentation  défectueuse. 
L’action  du  parasite  a  été  alors  déterminante  en  réduisant  la  fécondité  des  hôtes  à  environ  0.30% 
de  celle  d’une  population  saine. 
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fait  preuve  d'une  grande  capacité  de  découverte  de  ses  hôtes,  car  le  taux  de  parasi¬ 
tisme  dépasse  presque  toujours  90%  chez  les  Lecanines  adultes. 

Mais  cette  activité  parasitaire  n’empêche  pas  des  pullulations  localisées  de 
P.  corni.  Le  tableau  1  résume  l’évolution  des  populations  de  la  Cochenille  dans  deux 
vergers  A  et  B  de  Mirabelliers  de  la  région  de  Toul  en  Lorraine.  La  régression  brutale 
observée  en  1965  a  été  provoquée  par  l’action  simultanée  de  deux  facteurs;  l’un  lié 
sans  doute  à  l’état  physiologique  des  végétaux,  l’autre  lié-  à  l’activité  du  parasite. 

B.  confusa  est  un  facteur  important  dans  la  régulation  des  populations  de  son 
hôte.  Mais  sa  seule  action  ne  permet  pas  de  maintenir  ou  de  réduire  la  densité  du 
ravageur  en  dessous  du  seuil  de  nuisibilité. 

Influence  d’un  traitement  d’été.  Un  traitement  avec  du  Parathion 
a  été  réalisé  dans  le  Verger  B  (v.  tableau).  Au  printemps  suivant  le  taux  de  parasi¬ 
tisme  est  supérieur  dans  le  verger  traité.  Ainsi  il  est  possible  d’harmoniser  en  été  la 
protection  de  l’entomophage  et  la  lutte  chimique  contre  les  populations  de  la  Coche¬ 
nille  ou  du  Carpocaspe  des  prunes.  Ce  résultat  doit  être  rattaché  au  fait  que  les  adul¬ 
tes  quittent  les  vergers  pendant  la  saison  chaude  pour  y  revenir  en  automne  au  mo¬ 
ment  de  la  ponte  (Sugonjaev,  1963). 


TEHßEHIJHH  PA3BHTTM  EHOJIOrHHECKOrO  KOHTPOJIH 


I.  A.  Rubtzov  —  H.  A.  P  y  6  p  o  b 
(3oojiozunecnuü  uhctutijt  AH  CCCP,  Jlenumpad,  CCCP) 

BHOJiomnecKnH  KOHxpojiB  xeopexHuecKH  ocHOBBiBaexca  Ha  npepcxaBJieHHax  o  caMO- 
peryjinpyioipHXCH  cncTeMax  ônopeH03a.  Ho  no#  HaTHCKOM  pHBHJiH3apHH  nycTeiOT 
BOgoeMH,  pa3pymaioTCH  Ha3eMHtie  6nopeH03Bi,  Hcne3aiox  cKJiapBiBaBnniecii  xBicanejie- 
thhmh  npnpopHBie  jiaH,n;Hia(|)Ti>i  h  jinn  Hamen  njiaHexBi  H3MeHHexca  c  HeoôtmaHHoii 
ôticTpoTOH.  KojiHuecTBo  necxnpHpoB  3a  nocjiepmoio  nexBepxB  Bena  yftBaHBaeTCH  nepe3 
5 — 10  Jiex;  b  CCCP  3a  1960 — 1965  rr.  —  yTponjiocB.  Ho  3a^aua  papHOHajiBHoii  ôoptÔLi 
c  BpeflHTejiHMH  necxnpHgaMH  nona  He  pa3pemeHa;  HanpoTHB  —  bo3hhkjih  HOBBie,  xpypHO 
pa3peiHHMBie  npoôJieMBi:  pe3HCTeHTHOCTB,  onacHOCTB  pjia  nejioBeKa,  noHBJieHHe  hobbix 
BpegHxejien. 

HeJIOBeK  He  MOJKeX  npHMHpHTBCH  C  HOJIHBIM  HCUe3HOBeHHeM  eCTeCTBeHHBIX  JiaHfl- 
ma(|)TOB  He  XOJIBKO  HO  3CXeXHUeCKHM  MOTHBaM,  HO  H  H3-3a  nOTpeÔHOCTH  B  B03flyxe, 
Boge  h  nnrpe  —  nojmoe  yHHUxosteHHe  jihihb  opmix  onBuraxejieH  pBexKOBBix  pacxemm, 
B03M0JKH0,  paBH03HaHH0  KaxaCXpO^e  XepMOHflepHOH  BOHHBI. 

HenxpajiBHBie  bh^bi  nrpaiox  cboio,  Bamiyio  b  npnpoge,  pojiB.  nocjiepcxBHH  BBina- 
pemm  paum  oxpejiBHBix  sjieMerixoB  ônopemm  xpypHO  npepycMoxpexB,  ho  ohh  Moryx 
ÔBIXB  OneÉB  3HaHHXeJIBHBIMH  H  IieîKeJiaxeJIBHBIMH.  npHMepOM  MOHieX  CJiyjKHXB  npOÔJieMa 
paHee  MaJi03aMexHBix  xexpaHHXOBBix  KJieipeH,  Ha  ôopnôy  c  koxopbimh  HBiHe  xpaxnxcH 
OKOJio  hojiobhhbi  cHjiBHo  BBipocmero  MHpoBoro  npoHSBopcxBa  necxHpupoB.  HojiHan  3a- 
MeHa  necxHpnpoB  3HX0M0$araMH  cerogHH  xaKHîe  nepeajiBHa. 

Cjioîkhocxbio  h  pa3HOOÔpa3neM  3apan  papnoHaJiBHOH  ÔHOJioniuecKOH  ôopBÔBi  c  Bpe- 
guxejiHMH  mohîho  o6x>hchhxb  HBiHe  rocnopcxByioipyio  xeHpeHpnio  nepexopa  Ha  mrre- 
rpupoBaHHBie  cncxeMBi  MeponpHHXHH.  B  HHxerpnpoBaHHOM  KOHxpojie  pojdkhbi  papno- 
HajiBHO  couexaxBCH  h  xiiMHuecKHe,  h  ÔHOJiornnecKHe,  h  arpHKyjiBxypHBie,  h  Bce  ppyrne 
paqnoHajiBHBie  npneMBi  ôopBÔBi.  EcxecxBeHHO,  nxo  ohh  pojiîkhbi  ôbixb  CBoeoôpa3HBi  pjia 
namporo  Bpepnxejia  hjih  hx  KOMHJieKca.  C  HenpepBiBHo  H3MeHaioipeHca  arpoxexHHKoii 
il  Bce  B03pacxaioin;eH  MexaHH3apHeñ  ôypyx  H3M6hhxbch  h  cncxeMBi  HHxerpnpoBaHHoro 
KOHxpojin.  HanôoJiee  nporpeccHBHBiMH  npepcxaBjiaioxca  xarme  ii3MeHeHHH  HHxerpnpo- 
BaHHBIX  CHCXeM,  B  KOXOpBIX  ÔBI  HeCXHpHpBI  HOCXeneHHO  BBIXeCHHJIHCB  H  3aMeHHJIHCB 
ÔHonornnecKHMH  areHxaMH  h  KOMnjieKCHBiMH  arpiiKyjiBxypHBiMH  MeponpHHXHHMH. 

H3  OHBixa  ÔHOJiornnecKOH  ôopBÔBi  H3BecxHO,  nxo  naipe  Beerò  nojioamxejiBHBie  pe- 
3yjiBxaxBi  gocxurajmcB  npeHMyipecxBeHHo  b  caMBix  npocxBix  cjiyaaax,  Korpa  HHCJien- 
HOCXB  BpepnxeJIH  —  JKepXBBI  HJIH  X03flHHa,  B  HCXOpHUeCKH  CJIOHÎHBIHHXCa  OXHOmeHHHX, 
3aBHcejia  ox  opHoro  hjih  HeMHornx  cnepH(|)HHHBix  3(|>(f)eKXHBHBix  sHxoMOijiaroB. 
Ho  oôbiuho  b  npnpope  ÔHOJioninecKaa  peryjiapna  nncjiemiocxH  BiipoB  ocyrpecxBjiaexca 
KOMnjieKcoM  3HxoMO(|)aroB  h  ppyrax  ÔHOxnnecKHX  h  aônoxiinecKiix  (^auxopoB  cpepu. 
3xo  ycjioaoiaex  3apauH  ÔHOJiornnecKoro  KOHxpojin,  aBJiaexca  opHoii  ii3  npaann  ero 
nona  orpammeiraoro  npnivieHeHHa. 

3HxoMOJiorn,  BOopymeBJieHHBie  b  Hanajie  xenyipero  cxojiexna  nepBBiMii  ycnexaMH 
npHMeHeHIIH  CnepHC^HUeCKHX  H  BBIC0K03(|)(|)eKXHBHBIX  3HXOMO(|)arOB,  HanpaBHJIH  CBOH 
yCHJIHH  Ha  HOHCKH,  HHXpopyKpHK)  H  aKKJIHMaXH3apHK)  HOBBIX  BHpOB.  ¿HaHHXejIBHOe 
pacmnpeHiie  SMnHpnnecKHX  onBixoB  HHxpopyKpiin  conpoBOJKpaJiocB  uacxriuHBiM  ycne- 
XOM,  OXHIOgB  He  nponoppHOHaJIBHBIM  paCmiipeHHK)  npaKXHKII.  ÒaKXOpBI  3(|)(|)eKXHBHOCXH 
önojiorHuecKHX  areHxoB  Kouxpojin  OKa3ajniCB  Kpanne  pa3HOo6pa3iiBiMii.  Cpepn  hhx  ne- 
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ÆymHMH  MoryT  ßbiTb  n  aßiiOTmiecKiie  h  ßnoTHnecKiie  ycjiOBiin  cpe/jbi,  Mopt^ojiorune- 
CKHe,  aiiaioMUBecKne,  $H3HOJioriiiiecKHe,  ßnoxiiMmiecKHe,  TKaHeBbie,  KJieTOHHbie  h  flpy- 
rne  ocoßeHHOCTH  oprami3Ma  Kan  y  napa3iiTa,  Tan  n  y  xo3Hima.  MHoroo6pa3HBie 
cHHaKOJioriiBGCKiie  h  nonyjiHpiioHHLie  OTHoinemm  nacTO  iiMeioT  ßojibinee  3HaneHHe, 
uejKejiH  ayTSKOJionmecKne  ocoßeHHOCTH  oprami3Ma  hjih  KJiHMaT.  Pa3iioo6pa3HLie  sa¬ 
lami  HCCJie^OBaHHH  noTpeöoBajiH  ynacTiin  cneipiajiiicTOB  canoro  pa3JiHHHoro  ßiiojiorn- 
necKoro  h  HHoro  npo(|)HjiH  ot  cHCTenainKOB,  Mop(|)OJioroB,  (|)ii3HOJioroB,  reneTHKOB, 
PHTOJIOrOB,  3K0JI0r0B  fl0  ßllOXIIMHKOB,  $H3HKOB,  MaTeMaTIIKOB,  MIIKpoÖHOJIOrOB  II  300JI0- 
roB.  Hhcjio  cnepnajincTOB,  kojihhgctbo  nyöJiHKyeMtix  paßoT  h,  HaKOHGii;,  hhcjio  cne- 
paaJÍLHBIX  HayBHblX  y^pOK^GIIIlñ  IIGyKOCHIITGJIbHO  pocjio. 

3a  nocjiG^HiiG  40  jigt  TbicnnaMH  cnepnajiiiCTOB  iianonjiGH  rpoMa^Hbiii  h  h¡ghhuh 
<|)aKTHBGCKitii  MaTGpiiaji  no  iniipoKOMy  npyry  BonpocoB,  nacaioipiixcH  npoßjieMbi  ßnojio- 
ruHGCKoro  kohtpojih.  Haußojiee  cymecTBGHHbie  nccJiGflOBamiH  AJin  peajiH3ari,HH  ßnojio- 
rnnocKoro  kohtpojih  npoBG^GHbi  3KOJioraMn.  Ocoßoe  BHüMamiG  npiiBjiGKjia  npoßjieMa 
^HHaMHKH  niicjiGHHOCTii  opraini3MOB.  MaTGMaTiiBGCKH  h  oMniipiiBGCKH  pa3paßoTaiibi 
pa3JinnHbie  cxGMbi  n  TGopnn,  oöbhchhioipiig  KOJießamiH  bhcjighhocth.  Moîkho  Ha3BaTb, 
Kan  iibiHü  Haußojiee  nonyjinpiiyio,  KOHpenpmo  o  3aBHCHM0CTn  biicjighhocth  ot  hjiot- 
hoctii  nonyjmpiin  no  npimpimy  OTpiipaTGJibnon  oßpaTHOH  cbh3h,  nponi^e  Bcoro  c  gctg- 
CTBGHHblMII  BparaMH. 

IlojiynHJia  pa3HOCToponnioio  opeHKy  pojib  cnen;H<|)HHHLix  n  MHoron^Hbix  gctgctbgh- 
llblX  BparOB.  BbIHCHGIIO  TaK/KG  3HaHGHHG  TaK  Ha3bIBaGMbIX  HGIITpaJIbHblX  BHflOB,  HrpaiO- 
in,nx  ßy$epnyio  (|)yHKpiiK).  B  stoii  cbh3ii  nnipoKO  oßcyjKßeHa  ii  oßimcHeHa  ycTonnn- 
BOCTb  CJIOÎKHblX  3K0CHCTGM  II  OTHOCIITGJIbHaH  HeyCTOIIHHBOCTb  ÖOJIGG  npOCTblX  HCKyC- 
CTBGHHbix  arpon,GH030B.  CGpbG3Hoiï  n  yÖGjTHTGJibHon  KpHTHKG  no/jBeprHyTo  mupoKoe  II 
HGOCMOTpHTGJIbHOG  npiIMGHGHHG  nGCTHI^H^OB.  Il0Ka3aHa  HGOÖXO^IIMOCTb  OpGHKH  ypOBHfl 
3K0H0MHlIGCK0r0  yiH,epßa  KaK  yCJIOBHH,  30nyCKai0in;Gr0  npHMGHGHHH  nOCTHipiflOB  njm 
nHbix  MGponpiiHTiin.  HanonjiGno  rpoMa^Hoe  kojiiibgctbo  ayTSKOJiornnecKHx  cBe^emiìi 

HO  OT^GJIbHblM  BHflaM. 

IIoaBo^H  HTorn,  HanoojiGG  KOMncTGHTHbiG  cnGpnajincTbi  b  oÖJiacTii  ßHOJionmecKoro 
KOHTpOJIH  npiI3HaiOT,  HTO  HMGIOipHXCH  CBG^GHHH  HOKa  GipG  flaJIGKO  HG  flOCTaTOHHO. 
JJjih  fl;aJibHGiiniGro  nporpocca  n  pacinnpGHHH  pojin  coöctbghho  ßiiojioniHecKoro  kohtpojih 
b  HHTGrpnpoBaHHbix  MGponpiinTiiHX  HaM  ßojiee  BCGro  He  XBaTaeT  3HaHHH  oö^ghtob  ii 
cncpnajiHCTOB  pa3iibix  npo(|)HJieïi.  y^oÖHan  MGTO^HKa  iicKyccTBemioro  pa3MHOHiGnnn 
TpnxorpaMMbi  B03ßy,a;njia  onTiuviiiCTHHecKiie,  npaKTnnecKH  nona  He  Bcerßa  h  He  Bea/je 
onpaB^aBHiHecH  Ha,n;e>KAi>i  Ha  s^eKT  MaccoBoro  BOcnponsBOflcTBa  nojie3Hbix  shtomo- 
$aroB  Kan  jkhboto  iiHceKTHprma.  B  HeKOTopbix  cjiynanx  h  Ha  stom  nyTH  6bum  ßoeTHr- 
HyTH  nojie3Hbie  pe3yjibTaTbi.  Ho  e^Ba  jih  He  rjiaBHbiM  pe3yjibTaTOM  3Toro  HanpaBjieHHH 
paöoT  ßbina  pa3paöoTKa  MeTOflHKH  iicKyccTBeHHoro  coAepœaHHH,  pa3Be,n;eHHH,  nepe- 
cbijiKH,  KapaHTima  3HTOMO(|)aroB  npn  iix  iiHTpoflyKpiiH  h  aKKJiiiMaTHsapHii. 

BMecTe  c  tgm  stot  onbiT  opneiiTiipoBaji  sHTOMOJioroB  Ha  noncKii  öojiee  y^oöiibix 
oß^eKTOB  c  TOHKH  3peHHH  hx  MaccoBoro  Bocnpoii3BOflCTBa  h  pacnpocTpaHeHHH. 
Hmh,  ecTecTBemio,  0Ka3ajincb  MiiKpoopraHH3Mbi  n  cpeßH  hiix  b  nepßyio  onepe^b  6aK- 
Tepnn  rpynnw  Bacillus  thuringiensis  —  cereus  ii  HeKOTopbie  rpußbi.  3a  nocjießiiiie 
^ecHTiuieTHH  b  3TOM  HanpaBjieHiiii  bo  Bcex  KpynHbix  CTpaHax  Mnpa  6buia  ocym,ecTBjieHa 
orpoMHan  paßoTa. 

OßllHM  H3  BbIXOflOB  B  npaKTHKy  3THX  IICCJie^OBaHHH  6bIJIO  C03,I]¡aHHe  ÖHOJIOrHHeCKIIX 
npenapaTOB  H3  cnopoHOCHbix  KpncTajuioo6pa3yioiH,iixcH  mTaMMOB.  B  CCCP  sto  shtoòbk- 
TepiiH-III,  fleHßpoßapHJiJiiiH,  TyBepim  h  ^p.  BuonpenapaTbi,  naToremibie  KaK  iiHceKTii- 
pHflbi  h  B03ßyAHTejin  3aßojiGBaHim,  OTHOciiTejibHO  ße3onacHbi  AJiH  nejioBeKa  h  mjicko- 
nHTaiomiix.  Pa3BiiBaeTCH  cnepnajibiioe  npoMbinuiemioe  npoH3B03CTBo  ßnonpenapaTOB. 
Ho  h  ohii  oßHapyjKHBaioT  cboio  axnjuiecoBy  nnTy:  yn3BHMOCTb  ji;jih  (|)aroB,  oTiiociiTejib- 
Han  AoporoBH3Ha  no  cpaBiieHiiio  c  necTiupmaMH. 

Hapn^y  c  sthm.  b  nacTHOcTii  b  Hamen  cTpaHe,  nccjie^yeTcn  bo3mo>khoctb  snnffe- 
MHOJiorimecKoro  no^xo^a  k  ncnojib30Bamno  naToreiiHbix  MHKpoopraHH3MOB.  Pa3paßo- 
TaHbi  h  peKOMeH^yioTCH  KaK  npaKTHnecKii  3(|)(i)eKTHBHbie  cnocoßbi  KOMßmiHpoBaHHoro 
Hcnojib30BaiiHH  ßnonpenapaTOB  n  naToreriOB  c  cyßjieTajibHbiMii  ^¡03aMii  imceKTHpHflOB. 
Em;e  ßojiee  nepcneKTiiBiibi  KaK  cnepn^HnecKHe  n  3(|)(|)eKTHBHbie  naToreHbi  —  BHpycbi. 
CßefleHHH  3fl;ecb  ßojiee  CKy/iHbi,  ho  y;Ke  nouyneiiHbie  na  npaKTHKe  pe3yjibTaTbi  npea- 
CTaBJIHIOTCH  oßHaAGHiHBaiOIHillMH. 

H3  nepcneKTHBHbix  3HTOMO(|)aroB,  KaK  MHG  npeflCTaBjiaeTCH,  coBepmeHHO  neflocTa- 
TOHHO  npHBJieKJiii  BHiiMaHiie  nepBH,  ocoßeHHo  mTeiiHepHeMaTiiflbi,  nepe^aioipno 
HH$eKH,iiio,  h  MepMHTHUbi,  KaK  3(|)(|)eKTHBHbie  napa3HTbi. 

BjiHHiaiiffliie  nepcneKTiiBHbie  nyTii  pacrnnpeHiin  ii  noBbimeHim  3HaneHHH  ßnojioni- 
necKoro  kohtpojih  b  iiiiTerpiipoBaHHbix  MeponpiiHTHHX  JieîKaT  e^Ba  jiiimb  Ha  nyTii 
flajibneiimero  pacmiipeHim  npHMeHeHiin  h  TeximnecKoro  coBepmeHCTBOBamin  ii3ßn- 
paTGJibiio  ^eiicTByiomiix  necTiipn^oB. 

Cjie^yeT  OT^aTb  ,n;anb  BocxmpeHiiH  TBoppan  ii^en,  pa3Maxy  h  npaKTiinecKiiM  ycne- 
xaM  reHeTHHecKoii  CTepHJiH3an;nn.  OcoßeHHo  nepcneKTHBHbiM  npe^cTaBJineTCH  ncnojib- 
30BaHHe  aTTpaKTaiiTOB.  Ycnexn  ßnoxiiMim  ßeccnopHo  oßjiernaT  ^ajibHeñmee  npofl¡BH}Ke- 
une  na  stom  nyTH. 
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Bo3hhkjih  h  pa3BHBaiOTCH  il  flpyrne  noBbie  iianpaBjieiiiiH  OnojioriniecKoro  KOiiTpojm, 
CTOHipne  na  rpaiiii  öhoxiimiih,  t|ni3HOJioriiii,  reHeTimn. 

Oöipeä  OCHOBOH  flajiLHeamero  pa3BHTHH  iiiiTerpiipoBaHiibix  MeponpHHTHii  npcACTaB- 
jihctch  ^ajibiieiimaH  3UMeiia  iiCTpeSiiTejibiibix  Mep  npo$HJiaKTHaecKHMH.  Cennac  hhag 
noftyMaTb  o  coxpaneHHH  Toro,  hto  eipe  ocTaeTcn  b  npnpoAe;  oxpaHa  11  naKonjieime 
nTim;,  naTorenoB,  iiaccK0Mbix-3HT0M0(|)ar0B,  b  HacTiiocTH  MypaBbeB,  hto  y>ne  ii  ^ejiaeTca 
b  pn^e  CTpaH. 

B  pa3BHBaK)ipHXCfl  CTpanax,  r^e  necTiipiiAbi  npiiMerinioTCH  iieperyjinpno  ii  jio- 
Kajibiio,  önopenoTimecKiie  OTHoinemiH  ii  ecTecTBeimaH  peryjiHpriH  MaccoBbix  Bpcfliibix 
BIIAOB  npil  H3BeCTHbIX  yCJIOBHHX  MOryT  CaMOCTOHTeJIbHO  BOCCTanaBJIHBaTbCH.  TaM,  TAG 
6iiou,eH03bi  pa3pyineHbi  6ojiee  ocHOBaTejibHo,  imorAa  ein;e  cyipecTByeT  B03MOHmocTb 
iix  BOccTaiiOBjieHiiH  nocaAKoii  3ani;HTHbix  nojioc,  noAceBOM  HeKTapotiocoB,  ceßooöopo- 
TaMii  ii  HHTpoAyKpHeH  öiioTiinecKiix  areHTOB.  HcTpeÖHTejibiibie  MeponpiumiH  BCiOAy. 
TAe  B03MOÎKHO,  A°JI>KHbI  3aMeHHTbCH  BOCCTaHOBHTeJIbHbIMH. 

HeoôxoAHMo  pacmiipemie  h  yrjiyöjiemie  iiccjieAOBamiH.  Oahhko  rjiaBHoe  3aKjno~ 
BaeTCH  b  opraini3au;iioHHbix  MeponpuHTiinx,  noAroTOBKe  cnepiiajnicTOB  h  KOopAiniapim 
ycHJiHii  h  opneiiTapiiii  Ha  npocfnuiaKTiiKy  BcnbimeK  pa3MH07KGHiiH,  noAoöno  TOMy  KaK 
9TO  AejI^eTCH  b  MGAiipHne  no  oTHomemiK)  k  nejiOBeny.  Jl¡HarH03,  Jienenne  ii  npo(|)iiJiaK- 
Tima  3a6ojieBaHHH  y  nejioBena  TpeöyiOT  coBMecTHbix  ycnjiim  pa3JinHHbix  cnopnajiiicTOB. 
Cennac  Mbi  pacnojiaraeM  nona  erpe  HeAOCTaTOHHbiM  KOJinnecTBOM  uccjieAOBaTejien  m 
eipe  MGHee  —  cnepnajmcTOB  no  3ain,HTe.  Gnepiiajinsapiin  n  ypoBeiib  HccJieAOBaimii 
npHKJiaAHbix  aiiTOMOJioroB  aojhkhbi  nporpecciiBHo  pa3BHBaTbcn  n  oTBenaTb  Tpeöoßa- 
HHHM,  BbiTeKaioipiiM  H3  cyrpecTBa  cjionmoro  h  TpyAHoro  AOJia. 

MejKAy  iiccjieAOBaTejiHMii  n  TeMH,  kto  npii3HaH  BHeAPHTb  iiccjieAOBaimn,  He  BcerAa 
cymecTByiOT  AOCTaTOHHO  TecHbie  h  npoAyKTHBHbie  KOHTaKTbi.  Ho  n  ycnjiim  caMiix 
iiccjieAOBaTejien  nona  pa3po3nenbi,  He  BcerAa  AOCTaTonno  npupejibHbi  h  HeyAOBjieTBO- 
pHTeJIbHO  KOOpAHHIipyiOTCH. 

npoöJieMa  3am,HTbi  pacTemm,  h  b  nacTHOCTH  3aAanií  ónojiorimecKoro  KOHTpojifl, 
TpeöyioT  Me>KAyHapoAHoii  koopAHHapiiii,  KOTopan  nona  naMenaeTCH  b  onbire  Men^y- 
HapoAHOii  6iiojioniBecKOH  nporpaMMbi.  BecbMa  cyipecTBemioii  npeACTaBJineTcn  neo6xo- 
AiiMOCTb  noAXOAHTb  k  nojie3HbiM  3iiT0M0$araM  h  naToreHaM  Tan,  KaK  Mbi  hoaxoahm 
K  KyjIbTHBIipyeMblM  paCTeHHHM  H  AOManiHHM  JKHBOTHbIM:  HaAO  OCyipeCTBIITb  nOAßop, 
ncKyccTBeHHbiii  oTÖop,  rH6pHAH3an;Hio  h  APyr^e  motoam  noBbimeHiia  3(|)(|)eKTiiBH0CTii 
naToreHOB  h  sHTOMocjiaroB.  B  nepcneKTiiBe  3ain;HTa  pacTemni  h  6opb6a  c  BpeAiiTejiHMii 
AOJijkhbi  paccMaTpiiBaTbcn  KaK  nacTb  6ojiee  nmpoKOH  oOmerocyAapcTBemioii  npoôjieMbi 
oxpaHbi  h  papnoHaJibiioro  HcnojibsoBaHHH  npupoAHbix  pecypcoB. 


XAJIblJHAbI  ( HYMENOPTERA ,  CHA  LC  IDO  IDE  A  )  ASEPBAÏÏflîKAHA  H  HX 
POJIb  B  CfflDKEHHH  HHCJIEHHOCTH  CEJIbCK0X03HRCTBEHHbIX  BPEAHTEJIEË 

L.  M.  R  z  a  e  v  a  —  JI.  M.  P  3  a  e  b  a 
(IIhctutijt  300J10ZUU  AH  A3CCP,  Hatty,  CCCP) 

HaAceMencTBo  xajibpHA  —  oaho  h3  caMbix  Kpyniibix  cpeAH  iiapasnuinecKiix  nepe- 
noHHaTOKpbiJibix  —  HMeeT  Banmoe  SHanemie  b  peryjinpoBaHHH  nncjiemiocTii  pnna 
cepbe3iibix  BpeAnTejien  ceubCKoro  h  jiecnoro  xo3HHCTBa. 

OayHa  xajibipiA  A3ep6anA>KaHa  k  nacTOHipeMy  BpeMeHH  BKJHonaeT  b  ce6n  325  bii- 
AOb.  PacnpeAejiemie  xajibpHA  no  b epTHKa jibhbim  noncaM  He  OAHiiaKOBo.  Hanöojibmee 
KOJinnecTBO  biiaob  oTMeneHo  b  hh3Mghhom  (220)  n  npeAropHOM  (140)  noncax.  Ooiahmii 
AJiH  HH3MeHHoro  H  npeAropHoro  hohcob  hbjihiotch  109  bhaob.  Ochobhbimh  peryjiHTO- 
paMII  BHCJieHHOCTH  MHOrHX  CeJIbCK0X03HHCTBeHHbIX  BpeAHTeJieñ  HBJIHIOTCH  npeACTaBH- 
T9JIII  ceMencTB  anpupTHA  h  a^ejiHHHA. 

BbiHBjien  (fmyHHCTHHecKim  KOMHJieKc  napa3HTOB  29  biiaob  pa3JiHHHbix  BpeAHTejien 
cejibCKoxo3HHCTBeiiHbix  KyjibTyp.  K  3T0My  KOMnjieKcy  othochtch  71  bua  napa3iiTOB, 
pacnpeAeJiHioiHHXCH  no  ceMeñcTBaM  cjieAyioipiiM  o6pa30M:  Encyrtidae  —  27,  Aphelini- 
dae  —  16,  Tliysanidae  —  1,  Miscogasteridae  —  2,  Ormyridae  —  2,  Eulophidae  —  2,  Tri- 
chogrammatidae  —  1,  Elasmidae  —  1,  Elachertidae  —  1,  Pteromalidae  —  3,  Tetrastichi- 
dae  —  3,  Entedontidae  —  2,  Eurytomidae  —  3,  Torymidae  (Callimomidae) — 4,  Eupelmi- 
dae  —  1,  Chalcididae  —  2. 

B  A3ep6aiiA>KaHe  napa3iiTaMH  Yponomenta  malinellas  Zell,  hbjihiotch  cjieAyiomiio 
bhabi  xajibpnA:  Ageniaspis  fuscicollis  (Dalin.),  Elasmus  albipennis  Thoms.,  Monodonto- 
merus  aereus  Wlk.;  Laspeyresia  pomonella  L.  —  Trichogramma  evanescens  Westw., 
Brachymeria  intermedia  (Nees);  Quardraspidiotus  perniciosus  Comst.  —  Aphytis  proc- 
lia  (Wlk.);  Parlatoria  olea  Colvee — Azotus  matritensis  Merc.,  Aphytis  proclia  (Wlk.); 
Lepidosaphes  gloveriii  Pack.  —  Prospaltella  aurantii  (How.);  Coccus  hesperidum  L. — 
Encyrtus  lecaniorum  (Mayr),  Coccophagus  lycimnia  (Wlk.);  Sphaerolecanium  pru- 
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nastri  Fonsc.  —  Discodes  aeneus  (Daim.),  Microterys  hortulanus  Erd.,  Metaphycus 
punctipes  (Daim.),  Coccophagus  proximus  Jasn.,  Coccophagus  lycimnia  (Wlk.)  h  pp.; 
Parthenolecanium  corni  Bouché — Blastothrix  confusa  Erd.,  Aphytis  proclia  (Wlk.), 
Adelencyrtus  aulacaspidis  (Brèth.).. 

B  CBH3H  C  mapOKIIM  npHMeneHHeM  HpOXHMHKaTOB  B  CeJIBCKOM  X03HHCTBe  OCTpO 
BCTaCT  Bonpoc  O  COXpaHeHHH  H  COpeHCTBHH  nOJie3HOH  ÆeHTeJIBHOCTII  3HT0M0$ar0B. 

Ilpn  H3yuemm  napa3iiTOB  hôjiohhoh  mojih  ôlijio  OTMeueHO,  uto  b  npnycapeÔHbix  h 
K0JIX03HLIX  capax,  rpe  He  npoBopHT  XHMHuecKne  oöpaöoTKH,  3apaHiemie  ryceHHn;  ochob- 
HbiM  napa3HTOM  Ageniaspis  fuscicollis  (Daim.)  cocTaBJiHJio  6ojiee  40%.  B  HJiopoBbix 
MaCCHBaX  C0BX030B  II  K0JIX030B,  rpe  peryjinpHO  npOBOflHTCH  XHMHUeCKHe  OÖpaÖOTKH, 
3apa/KeHHOCTb  rycemiu;  yKa3aHHbiM  napa3HTOM  He  npeBbimajia  15%.  To  æe  caMoe  OTMe- 
ueHO  B  OTHOmeHHH  napa3HTOB  <|)HOJieTOBOH  H  KaJIH(|)OpHHHCKOH  npiTOBOK.  npOBe^eimbie 
IICCJieAOBaHHH  n03B0JIHI0T  peKOMeH^OBaTb  CeJIbCK0X03HHCTBeHHbIM  opraHH3an,HHM  HaH- 
öojiee  oe3onacHbie  pjm  nojie3Hoñ  $ayHbi  cponn  xiiMoôpaôoTOK. 

B  ycjioBHHX  A3ep6aüfl>KaHa  HeKOTopbie  BpepHTejiH,  KaK  HanpHMep  uepBen;  Kom- 
CTOKa,  He  ioieiOT  napa3HTOB,  cpepHŒBaioipHX  nx  UHCJieHHOCTb.  CoBMecTHo  c  A3ep6aii- 
p>uaHCKOH  KapaiiTHHHOH  iiHcneKupieii  pjm  6opb6bi  c  uepBepoM  KoMCTOKa  ( Pseudococcus 
c omstocki  Kuw.)  naMii  3aBe3eH  ero  cnepHajnmiipoBaHHbiH  napa3HT  —  Pseudaphycus 
malinus  Gah.  B  HacTompee  BpeMH  Bepexca  JiaôopaTopHoe  pa3MHOJKeHiie  h  paccejieHHe 
3Toro  napa3HTa  b  ouarn  pa3MHO>KeHHH  BpepnTejin. 


O  HEKOTOPBIX  X03HIIH0-IIAPA3HTHt>IX  HPHCnOCOEJIEHHHX 
Y  JIO/KHOIIJHTOBOK  H  XAJIBIJ¡HA  >(HOMOPTERA ,  COCCIDAE ;  Il  Y  MEN  OP  T  ERA , 

CHALCIDOIDEA ) 

A.  A.  Saakjan -  Baranova  —  A.  A.  CaaKHH-BapanoBa 

(3ooAozunecKUÜ  uhctutijt  AH  CCCP,  Jlenumpad,  CCCP) 

B3aHM00TH0meHHH,  cjroîKHBmHecH  b  npopecce  conpaHieimoii  sBOJiiopim  Meatpy 
JIOHvHOnpiTOBKaMH  KaK  XO3H0BaMH  II  XaJIbpHpaMH  KaK  HX  napa3HTaMH,  yCJIOHÎHeHHbie 
BTopnuHbiM  napa3HTii3MOM  (riinepnapa3HTH3M),  onpepejmjiii  noHBJieHne  y  mix  papa 
Mop^oÔHOJiornuecKHX  h  (Jni3HOJiorHuecKiix  npHcnocoÔJiemiH,  oôecneuiiBaioipiix  othoch- 
TejibHoe  paBHOBeciie  n  coxpanenne  bhpob  xo3Himo-napa3HTHOH  cncTeMbi. 

Y  H3yuemibix  iiaMii  12  bhpob  jioîkhoiphtobok  nopceM.  Coccinae  H3  popoB:  Pulvi- 
naria  Targ.,  Coccus  L.,  Sphaerolecanium  Suie.  Saissetia  Depl.,  Parthenolecanium  Suie. 
Eulecanium  Ckll.,  Rhodococcus  Borchs.  h  y  20  bhpob  hx  napa3HTOB,  npepcTaBHTejieiî 
ceM.  Miscogasteridae ,  Aphelinidae ,  Encyrtidae  h  ppyriix,  bkihbjihiotch  pa3Hbie  $opMbi 
npncnocoôJieHHH. 

y  napa3HTOB  npHcnocoôJieiiHH  cBH3am>i  co  cxeneribio  cnepH^mraocTH  (moho-,  ojinro- 
II  nominarmi)  h  cnepiiajiH3apHeií,  npnypoueHHOH  k  onpepejiemibiM  (|)a3aM  h  cTapmiM 
xo3HHHa,  k  cnocoôaM  napa3iiTnpoBaiiHH  b  xo3HHiie  (cojiHTepHoe,  KaK  y  Encyrtus  leca- 
niorum  (Mayr),  Coccophagus  lycimnia  (Walk.);  KOJiOHHajibHoe,  KaK  HanpHMep  y  Me¬ 
taphycus  insidiosus  Mere.,  Blastothrix  confusa  Erd.  h  pp.),  K  HCTOumiKaM  niiTamiH 
(TOJIbKO  reMOJIHM(|)OH,  HJIH  TaK>Ke  ppyrHMH  TKaHHMH  H  OpraHaMII  X03HHIia,  HJIII  TOJIbKO 
HlipaMH)  . 

Cnoco6bi  HHTaHHH  onpepejmioT  h  tihh  napa3HTnpoBaHHH  xajibpnp.  Han6ojiee  pac- 
npocTpaHeH  t  n  n  h  u  h  bi  íi  3iiponapa3HTH3M  npenMarHHajibHbix  CTapnii  sHpnpTiip 
H3  popoB:  Microterys  Thoms.,  Encyrtus  Latr.,  Metaphycus  Mere.,  Blastothrix  Mayr, 
Aphycus  Mayr,  Discodes  Foerst,  h  HeTimnuHbiH  3Hponapa3HTH3M  ac^ejnimip  popa  Coc¬ 
cophagus  Westw.,  y  KOTOpbix  caMKii  pa3BHBaiOTCH  KaK  nepBiiuribie  3Hponapa3iiTbi, 
a  caMpbi  KaK  BTopnuiibie  3Hpo-  ( Coccophagus  scutellaris  Daim.)  hjih  3kto-  (C.  lycim¬ 
nia  Walk.)  napa3HTbi. 

HeoôbiuHbiM  pjm  3HH,npTHp  xiiin¡HHuecTBOM  oÖJiapaiOT  pepime  BHpbi  popa  Microte¬ 
rys  Thoms.  (M.  sylvius  Daim.,  M.  praedator  Sug.),  npeiiMarHHaJibHbie  CTapmi  koto- 
pbix  yHHUTOHíaiOT  napa,  HaxopHipneca  nop  caMKaMH  jioîkhoiphtobok  ( Parthenolecanium 
corni  Bouché,  P.  persicae  F.,  P.  rufulum  Ckll.,  Eulecanium  mali  (Sehr.),  Rhodococcus 
turanicus  (Arch.)). 

HaKOHep,  oôbiuen  TimnuHbiH  rHnepnapa3HTii3M  xajibpnp  (btophuhkih  3KTonapa3H- 
TII3M,  KaK  y  Pachyneuron  solitarium  Hart.,  Marietta  pietà  André  h  BTopnuHbiH  aiipona- 
pa3HTH3M,  KaK  y  Cheiloneurus  claviger  Thoms.,  Cerapterocerus  mirabilis  Westw.). 

Tnnbi  napa3HTHpoBaniiH  OTpakmioTCH  Ha  cnocoôax  OTKJiapKH  map,  pbixairan  h  0KyK- 
jieimn;  Ha  (£opMe  hhh;,  Tpaxeiraoii,  ceKpeTnpyioipeH  h  BbipejiHTejibHon  cncTeM  npenMa- 
nmajibHbix  cTapnii  xajibpnp,  npiiHapjiejKarpHX  k  pa3HbiM  rpynnaM. 

y  TiiHHUHbix  3iiponapa3HTOB  raHTejieBHpHbie  nnpa,  norpy>KeHHbie  BHyTpb  Tejía 
jio/Khohi;htobok,  saKpenjiHiOTCH  Ha  popcajibHon  CTopoHe  ponojiiiHTejibHOH  uacTbio  aiipa 
(öyjiböa).  XapaKTepHaa  aspocKoniiuecKan  nojiocKa  nfipa  cHaôîKaeT  3M6piioii  h  jihuhhok 
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aTMOc^epHHM  KHCJiopoflOM.  JIhhhhkh  nepBwx  cTafliin  —  MeTamieñcTHaecKiie,  a  nocjieA- 
HHX  —  nepnnHeHCTiwecKHe. 

y  HeKOTopbix  9Hfl;onapa3iiTOB  napa  n  jihhhhkh  pa3Horo  nojia  ouinaaioTCH  flpyr 
OT  Apyra.  Hñpa  caMOK  OTKJia^biBaiOTCH  cboöoaho  b  nojiocTb  Tejía  jioîkhoiahtobok.  Tpa- 
xeHHan  cucTeMa  nepBbix  jihhhhohhbix  CTa^nñ  —  3aMKHyTaa;  ^bixanne  anHencTiPie- 
CKoe,  a  jihhhhkh  3-h  cTa^HH  —  nepunHeHCTHaecKaa,  t.  e.  c  otkpbitlimh  ^bixajibn,aMii. 

Y  caMpoB  3T0H  rpyimbi  ti  y  THimaHbix  rHnepnapa3HTOB  aiipa  OTKjiaAbiBaioTca  na 
Tejió  HJiH  BHyxpb  3pejioH  jihhhhkh  nepBHHtioro  napa3HTa,  HaxoAameroca  b  Tejie  noHTii 
OnyCTOineHHOrO  X03HHHa-JI0>KH0IH;HT0BKH. 

CBoeo6pa3HbiM  npncnocoßjieHHeM  k  oKyKJiennio  b  Tejie  jkhboto  xo3HHiia  HBJiaeTca 
KOKOHonoAoßnaa  oßojioaKa  —  npo^yKT  JiaönaJibiibix  h  HJieajibHbix  aœjie3  jihhhhok  nep- 
biihhmx  napa3HTOB.  JlaönajibHbie  >Kejie3bi,  cenpeT  KOTopbix  Hfl¡eT  na  nocTpoemie  tohkoh 
kokohohoaoöhoh  oöojiohkh,  HMeiOTca  y  Bcex  3hu,hptha  —  napa3HTHpyK)iipix  b  kokhh- 
Aax,  Tor^a  KaK  HJieajibHbiMH  >Kejie3aMii  oÖJia^aiOT  jimiib  bh^bi,  napa3HTHpyiomiie  kojio- 
iinaJibHo.  IIjieajibHbie  >Kejie3bi  —  sto  MajibnanieBbi  cocy^bi,  H3MeHHBmne  cboio  tfjyHKpiiio 
h  $opMy  b  npopecce  btophhhoto  npncnoooöJieHHH  KOJiomiaJibHo  napa3HTiipyioiri;iix  bii- 
Aob.  CenpeT,  Bbi^ejiaeMbin  HJieajibHbiMH  >KeJie3aMH,  ynpenjiaeT  KOKOHonofloÖHyio  060- 
jiOHKy,  o6pa30Baiinyio  JiaönajibHbiMH  jKejie3aMH,  h  oéecneaiiBaeT  coxpamiocTL  0Jiii3Jie- 
jieæaiu,HM  oco6hm  napa3HTOB  b  Tejie  jiojkhotijhtobkh  b  npopecce  M6TaMop(|)03a.  y  bhaob, 
se  HMeion],HX  HJieajibHbix  aœjie3  (cojiHTepHbix),  oßnapyjKeHO  B^Boe  6ojibinee  KOJinae- 
CTBO  MajibnnrneBbix  cocyAOB. 

Kan  npncnocoßjieHHe  k  ^bixaimio  KyKOJioK  y  cojiHTepno  napa3HTHpyioiD;iix  ocoöeii 
B  MeCTaX  COnpHKOCHOBeHHH  KOKOHa  C  TJiaBHblMH  TpaxeHHbIMH  CTBOJiaMH  X03HIIHa  o6pa- 
3yioTCH  4  oTBepcTHH,  aepes  KOTopbie  B03Ayx,  B^bixaeMbiä  jiohíhoih¡htobkoh,  nocTynaeT 
k  napa3HTy. 

ÔaKyjibTaTHBHoe  XHipHHHecTBo  cJie^yeT  paccMaTpHBaTb  KaK  BTopHHHoe  npucnocoß- 
jieiiiie  3Hji;onapa3HTHHecKHx  3hh,hptha,  CMeHHBnmx  MecTOoÔHTaHHe  11  hctohhiik  namii 

B  X03HHIie,  HO  COXpaHHBIHHX  THnHHHbie  flJIH  3HAOHapa3HTOB  HpH3HaKH  IiapH^y  C  BHOBb 
npHoôpeTeHHbiMH. 

BnojioniaecKiiM  npHcnocoöJieHiieM  3HAonapa3HTHHecKiix  xajibii,HA  hbjihiotch  KopoT- 
Kne  cpoKH  npeiiMarimaJibHoro  pa3BHTHa,  cooTBeTCTByKHipie  cpoKaM  pasBHTHa  nopaîKae- 
Mbix  cTa^Hii  jiohîhoih;htobok,  a  co3peBaniie  caMOK  napa3HTOB  ciiHxpoHHo  c  nepnoAOM 
noHBJieHHH  b  npapo^e  npnro^Hbix  ^jih  3apa>KeHHa  CTaflim  xoaaima. 

B  oTBeT  Ha  B03^encTBHe  napasHTOB  y  jiohîhohîhtobok  BbipaôoTajmcb  otb  erabie 
npncnocoôaeHHa,  o6ecneaHBaioin¡He  hm  coxpanemie  bhaob.  OcHOBHbie  113  hiix:  BbicoKaa 
hjioaobhtoctb  b  cpaBiienHii  c  napa3HTaMH;  KopoTKHH  nepnoA  anpeKJiaflKH,  3aBepmaio- 
ipHHca  AO  rnöejiH  ot  napa3HTa;  $arou,HTapHaa  peaKpna  reMOJiHMcjibi,  npoaBJiaiomaaca 
b  HHKancyjiapHH  h3jihihhhx  aim;,  OTjioæeiiHbix  oahhm,  a  naipe  pa3HbiMii  BHAaMH  napa- 
3HTOB;  saipiiTHaa  peaKpna,  ycHJiHBaK»nj;aa  o6pa30BaHiie  11  CKonaemie  reMon;HTOB  He- 
oôbiHHoro  Tiina  (rnraHTCKHe  BepeTeHoo6pa3Hbie  (|)aropHTbi,  rpymeBHAHbie  TepaTopiiTbi, 
aHOMaabHbie  npo-  h  MaKpoHyKJieopHTbi)  b  MecTax  nopaiKeHiia  aHu;eKJiaAOM  h  BOKpyr 
jihhhhok,  AHanay3Hpyioiri;nx  b  xoBairae.  nopaæeHiibie  jiohîhoiii;htobkh  HHTeHCiiBiiee  pac- 
TyT  h  AMmaT;  pa3Mepbi  napa3HTnpoBaHHbix  ocoôefi  npeBbiinaiOT  TaKOBbie  3AopoBbix; 
b6jih3h  Abixajieii  napa3HTOB  cocpeAOToaHbi  Kpj^nnbie  Tpaxeânbie  pa3BeTBjiemia  xo- 
3aima  h  Macca  chmöhohtob. 


OB  AKKJIHMATH3ALÍHH  LEIS  AXYRIDIS  PALL.  ( COLEOPTERA ,  COCCINELLIDAE) 

B  3AHJIHHCKOM  AJIA-TAy 


G.  I.  Savojskaja  —  V.  H.  CaßoncKaa 
(Kasaxcnuü  uhctutijt  3au{UTu  pacreHuü,  Ajimcl-Atcl,  CCCP) 

IlpeAropba  3aHaiiHCKoro  Ajia-Tay,  r^e  oßmupHyio  TeppiiTopnio  3aHiiMaiOT  ca  Abi, 
xapaKTepii3yioTca  oöeAaeHHbiMH  6H0H,eH03aMH.  J],OBoabHo  6eAHa  3Aecb  11  <J>ayHa  koku,h- 
HejiaHA.  rioBTOMy  oöoramenne  $ayHbi  npHB03HbiMH  BHAaMH  nepcneKTHBHo  h  npeACTaB- 
jiaeT  onpeAejieHiibiH  npaKTHaecKHH  HHTepec. 

B  Teaemie  Tpe'x  jieT  hbmh  H3yaajiHCb  3(|)(|)eKTHBH0CTb  KopoBKH  L.  axyridis  H3  yc- 
cypnncKoro  Kpaa  KaK  3HT0M0$ara  TJieii  h  bo3Mo>khocth  aKKJiHMaTii3au,HH  ee  b  3aHJiHH- 
CKOM  Ajia-Tay.  L.  axyridis  xapaKTepua  ßojibniaa  npoAOJianiTejibHOCTb  híH3HH.  ycTa- 
HOBjieno,  aio  HxyKii  JKHByT  Ao  Tpex  JieT  H  aacTb  nonyjiamiH  yxoAiiT  Ha  noBTopuyio 
3HMOBKy.  3nMOBKa  L.  axyridis  b  npeAropnax  3anjiHHCKoro  Ajia-Tay  nponcxoAHT  necbMa 
yAOBJieTBopHTeabHo;  cMepTHOCTb  acyKOB  b  TeaeHne  3hmbi  cocTaBJiaeT  33.8%.  B  stoh 
30He  L.  axyridis  pa3BHBaeTca  b  Aßyx  noKOJieHiiax.  B[e6ojibmaa  aacTb  nonyjiHpiiii  cno- 
coßHa  AaßaTb  TpeTbe  noKOJiemie.  HaßjnoAaeMoe  b  cepeAHHe  JieTa  pe3Koe  HapacTamie 
ancaeiiHOCTH  L.  axyridis ,  KorAa  b  nonyaapnii  npeACTaBjieHbi  KaK  nepe3HMOBaBimie  aiyKH, 
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Tan  h  /KyKn  h  jihuhhkh  Aamioro  ro^a,  coBnaAaeT  c  MaccoBtiM  paaMHOHiemioM  TJieií. 
3to  BecLMa  cyipecTBemio  a^h  ycncimioii  aKKJiiiMaTHsapim  9iiT0M0<|)ara. 

fliipeKjiauiKa  L.  axyridis  oÔHJitHa  h  npoAOJiHaiTejibHa:  y  nepe3HMOBaBinnx  jKyKOB 
olia  3JIIITCH  ao  70  Aiteìi,  y  mynoß  I  noKOJicmin  Aamioro  roAa  —  30  30  ^iieii.  nocjieAiiee 
a¡aeT  bo3mo>kiioctl  HtyKaM  yirni  Ha  3iiMOBKy  c  ôojibhihm  3anacoM  miTaTejibHbix  Be- 
ujecTB,  ojiaronojiyHHo  nepeHecTii  ee,  cnocoôcTByeT  coxpaiieimio  11  npopBeTamiio  Bn^a, 
Tan  Kan  Ha  óyAyipmi  roA  ocHOBiian  HÜpeKJiaAKa  naÔJiiOAaeTCH  hmghho  y  jnyKOB  I  no- 
KOJieniiH  JipoAMAymero  ro^a. 

ïïxyiai  h  jihhhhkh  L.  axyridis  arpeccciiBHbi,  npoæopjiHBBi,  aimiBiio  pa3BicKHBaiOT 
HHIUy.  ripil  BOCmiTaHIIH  B  HHCeKTapilH  OHM  He  npOHBHJIH  H36HpaTeJILIIOCTII  B  HHTaHHH, 
ho  npeAHOHHTajiii  Tjiefi  c  aopuKoca,  cjiiibm,  hôjiohii. 

TaKHM  oôpaaoM,  b  iiobbix  ycjiOBimx  L.  axyridis  npOHBiijia  ce6n  Kan  njiacTiiuHbiii 
BUA,  o6jiaAaK)IH,HH  BblCOKOÍÍ  >KII3HeHHOCTbIO  C  HIIipOKHM  AHana30H0M  npnCHOCOÔHTeJIb- 
HBix  ocoSeimocTeii,  oôecneHHBaiomHx  BbUKiiBamie  b  HeojiaronpHHTHbix  ycjioBHHx.  Cßoe- 
o5pa3HbiM  pe3epBQM  Biifla  HBjmeTCH  cnocoônocTb  pa3BiiTHH  Haem  nonyjiHpiiH  b  Tpex 
noKOJieHiiax  b  roTj;y,  cnocoOnocTb  uacTii  nonyjiHpnii  3iiM0BaTb  noBTopHO,  a  Tannce  pan- 
nee  nacTynjiemie  iiMarnHajibHoii  Ananay3bi  y  îKyKOB  HbiiiemHero  roAa.  Ecjiiï  yuecT& 
npil  9TOM  arpeCCHBHOCTb  BH^a,  CHHXpOIIIIbie  C  JKepTBOH  CpOKH  pa3BHTHH,  cpaBHHTejibiio 
HII3KyiO  CMepTIIOCTb  lia  3IIMOBKaX,  HaJIHHHe  He3anOJIHeiIHbIX  3KOJIOrHHeCKHX  HHin  H 

yAOOHbix  MecT  ajih  3hmobok  b  3aHJimicKOM  Ajia-Tay,  to  mohœo  cAejiaTb  bbiboa  o  nep- 
cncKTiiBHOCTii  paôoT  no  HHTpoAyKpioi  L.  axyridis  b  9Ty  30Hy. 

B  1966—1967  rr.  b  TajirapcKOM  yipejibe  3aHJiimcKoro  Ajia-Tay  6mjio  paccejieHO 
OKOjio  50  TbiCHH  L.  axyridis.  TEymi  h  jihuhhkh,  xoth  h  pe^Ko,  ho  BCTpeuajniCb  b  Teue- 
HHe  Beerò  JieTa,  iito  cbii  AeTejibCTBy  eT  06  hx  nopMajibHOM  pasBHTim.  O^HaKo  A-11*!  ycnem- 
hoîî  aKKJiiiMaTii3au,HH  L.  axyridis  b  npeAropbnx  3aHJMiicKoro  Ajia-Tay  neoôxoAHM  ao- 
nojiHHTejibHbiH  MaccoBbiH  3aB03  ee  H3  yccypniicKoro  Kpan. 


O  XAPAKTEPE  OHTOrEHETHHECKHX  B3AHMOOTHOIIIEHMÏÏ  Y  HEKOTOPBIX 

ppynn  iiapashthheckmx  hacekombix  g  hx  xo3hebamh 

V.  A.  S  c  h  a  p  i  r  0  —  B.  A.  III  a  n  h  p  o 
(BcecoK>3Hbiü  UHCTuryr  3auçurbi  pacrenuu,  Jleuumpad ,  CCCP) 

HccjieAOBaHiiH  cjiokhbihhxch  b  npopecce  OBOJiiopiiH  napa3HTO-xo3HHHHbix  OTiiome- 
HHH  npeAycMaTpiiBaioT  no3HaHiie  BbipaSoTaBiniixcn  y  napraepoB  MexaiiH3MOB  B3aHMHoii 
aAanTapiiii  b  cbh3ii  c  pa3BiiTiieM  oahoto  opraHii3Ma  b  APyroM.  AHajiH3  oHToreHeTmie- 
cKiix  B3aiiMOOTHomeHHii  y  pa3Hbix  rpynn  HaceKOMbix  no3BOJinji  BbiHBiiTb  y  mix  öojib- 
uioe  pa3HOo6pa3iie  ranoB  npiicnocoôJieiiHH,  npoHBJimomiixcH  b  Mop<|)o-<i)ii3iiojiornuecKiix 
H3MeHeHHHX  II  COnpHHîeHHOCTH  pa3B[ITIIH  napa3IITa  H  X03HIIIia. 

Muorile  beam  aAanTiipoBaHbi  k  HenoABHHfflbiM  $a3aM  HaceKOMbix  —  anpaM  n  rty- 
KOJiKaM.  IIapa3HTbi  3apaHcaiOT  npeAnoBTirrejibiiee  HËpa  b  Hauajie  9MÖpHoreHe3a,  Hyno- 
jioK  —  b  Hanajie  riiCTOJiii3a  11  cnocoöiibi  npiiocTaiiaBJHiBaTb  pa3BiiTHe  xo3Hiiiia.  Tan, 
y  HiipeeAOB  ceM.  Scelionidae,  napa3iiTHpyioiii;iix  b  mipax  KJionoB  ccm.  Pentatomidae , 
BbipaôoTajiacb  cnocoÔHOCTb  AOCTaTOHHo  iiHTeHciiBHO  B03AencTB0BaTb  na  xo3mma  b  nep- 
bom  jimiiiHOHHOM  B03pacTe.  üo  HaôJiioAeHHHM  KoneTOBOH  (1966),  jimniHKa  HÜpeeAa 
I  BOspacTa  MexaminecKii  pa3pymaeT  aMÔpnoH  BpeAHoii  nepenaniKii,  B36aJiTbiBan  eoAep- 
JKHMOe  HHH,a  CIIJIbHO  pa3BIÏTbIMII  pOTOBbIMII  KpiOHbHMII  II  XBOCTOBblM  HpiIAaTKOM,  npil- 
CymiIM  JIHIHb  JIHHIIHKaM  9T0r0  B03paCTa.  Pa3BHTHe  KyKOJIOK,  OHeBHAHO,  3aTOpMa>KII- 
BaeTCH  ropMOHajibHbiM  BjiHHHneM  jiihihhok  napa3HTa  Ha  xo3Hima,  a  Tanate,  KaK  11 
y  nüpeeAOB,  BbiAe-naeMbiM  caiviKOH  ceKpeTOM  npii  oTKJiaAKe  mipa  b  3apa>KaeMyio  ocoôb. 
J(jih  9KTonapa3iiTOB  mripoKo  H3BecTHa  cnocoÔHOCTb  caMOK  napa.îiii30BaTb  xo3Hima,  bbi- 
3biBan  npiiocTanoBKy  b  ero  pa3BHTim. 

CymecTBeiiHo  ocjioHíimeTCH  oöcTaHOBKa  rjiïi  9HAonapa3iiTOB  b  pa3BiiBaioiii,eMCH  xo- 
3Hnne,  KorAa  06a  napTHepa  npeTepneBaiOT  3HamiTejibHbie  Mopt|)o-$H3iiojiornTiecKHe  H3- 
MeHeHHH  b  oiiToreHe3e.  3to  xapaKTepno  a-^h  3apa>Kaioru;nx  mojioamx  ryceHini,  napa3ii- 
TOB,  jiiimiHKH  KOTopbix,  pa3BHBaHCb  ciiHxpoHHO  c  X03HHH0M,  AOCTiiraioT  nocjieAHero 
B03pacTa  bo  B3pocjibix  rycemipax. 

OcooemiocTii  B3aHMOAeiicTBiiH  napa3HTa  h  xo3mina  11a  pa3.Hbix  9Tanax  iix  OHTore- 
H03a  BbiHCiiHJHiCb  HaMii  A-11«  napa3HTOB  KanycTiion  6ejiHHKH  ( Pieris  brassicae  L.)  — 
Apanteles  glomeratus  L.,  irenapnoro  mejiKonpHAa  ( Ocneria  dispar  L.)  — A.  liparidis 
Bouché,  KanycTHOii  mojiii  ( Plutella  maculipennis  Curt.)  —  Horogenes  jenestralis 
Holmgr.  n  3epH0B0ii  cobkii  ( Hadena  sordida  Bkh.)  — Meniscus  agnatus  Grav.  Haiiôojiee 
AeTajibiio  napa3HT0X03Hiiiiiibie  OTHomenim  iisynajincb  11a  npiiMepe  KanycTHoii  OejimiKii 
n  ee  napa3HTa  anariTejieca.  üpii  H3yHeHiin  xapaKTepa  ii3MeHenmi  BiiyTpeHHiix  npopec- 
COB  y  napmepoB  b  oiiToreHe3e  ocoôoe  BiiHManiie  yACJiHJiocb  no3iiaiinK)  jioKajiH3an,nii 
pa3IIbIX  B03paCT0B  J3HHHHOK  B  TeJie  X03HHHÜ,  OCOOCHHOCTeil  pa3BIITIIH  n  nnTarinH  napa- 
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3 ht a  h  xo3fliina  h  ÆimaMiiKii  HaKonjieiiHH  n  TpaTbi  b  hx  opraHH3Me  nmpoBoii  TKaim 
KaK  iianôojiee  nyBCTBiiTCjibiiOH  h  ôbicTpo  pearnpyiomen  na  imieiieinie  ycjiOBHË  cyipc- 
CTBOBaiIIIH  naceKOMbix. 

ri3yqeHiie  $H3HojiornH0CKHx  h  önoxHMnqecKHX  npopeccoB  b  oprami3Me  napa3HTa 
Il  X03HHIia  H03B0JIHJI0  HaM  BCKpLITB  OCHOBHOG  HanpaBJIGHHe  H3MGHGHHH  MCTa6ojiH3Ma, 
thiiiihiiog  3JIH  9T0H  rpynnti  HaccKOMLix.  BbiHBJiGiibi  BospacTiiBie  ocoôghhocth  nHTaHHH 
JJHHHHOK  napa3IITOB  H  HGKOTOpblG  BCpTLI  COnpHHieHIIOCTH  HX  pa3BIITHH  C  X03HHHOM.  JIlI- 
BHHKH  MJia^mnx  B03pacT0B,  pacnojiaraHCL  cboôoaho  b  nojiocTH  Tejía  xo3HHHa,  nojiy- 
TiaiOT  npeHMyipeCTBGHHO  JIGTKO  yCBaiIBaGMblG  nHTaTGJIBHLIG  BGipGCTBa  H3  rGMOJIHM(|)BI 
X03HIlIia.  IlpiICyTCTBHG  HHpa  II  JIHBHHKH  ÜGpBOrO  B03paCTa  HO  Orp aHHHHB a GT  pOCT  H 
pa3BHTHG  X03flHHa  n  oÔpa30BaHHC  y  HGro  /KiipoBoii  TKami.  Haoôopoi,  Ha  3thx  3Tanax 
pa3BIITHH  napa3HTa  y  3apa>K6HHbIX  ryCGHHIi;  pOCT  H  IiaKOnJIGHHG  ÎKHpOBblX  pG3GpB0B 
npOHCXOflHT  HGCKOJIbKO  HHT6HCHBH6G,  H6M  y  H63apa>KGHHbIX.  KaK  BbIHCHGHO,  9TO  HB- 
JIHOTCH  pG3yjIbTaT0M  OTB6THOH  peaKIJHH,  HanpaBJIGHIIOH  lia  H30JIHH,HK)  Iiapa3HTa  HJIH 
OCJiaÔJIGHHG  Grò  BpGflHOrO  B03flGHCTBHH  Ha  X03HHHa,  a  TaKJKG  lia  nOBbIHIGHHG  COnpOTHB- 
JIHOMOCTH  nOCJIGflHGrO.  BhGIHHG  OTBGTHan  pGaKpiIH  X03HHHa  npOHBJIHGTCH  B  yCHJIGHHH 
HIITGHCHBHOCTII  HHTaHHH  H  HaKOnJIGHHH  /KHpOBblX  pG3GpBOB.  3aiH;HTHaH  pGaKipiH  JIHHII- 
HOK  napa3HTOB  B  9T0M  B03paCTG  npOHBJIHGTCH  GLU¡G  CJia6o.  3tOT  ncpiIOA,  OCOÖGHHO  flJIH 
MGHGG  CnGIIHaJIII3HpOBaHHbIX  napa3IITOB,  HBJIHGTCH,  OHGBII^HO,  O^HHM  113  KpHTHHGCKIIX, 
OnpOflGJIHIOmHX  B03M0IKH0CTb  IIX  flaJIbHGHIHGTO  pa3BHTHH  B  OpraiIH3MG  X03HHHa. 
MmGHHO  b  OTHOHIGHHH  HanaJIbHblX  <|)a3  napa3HTHH6CKHX  HaCGKOMblX  npOHBJIHGTCH 
$aroiiHT03.  Bo3hhkhob6hh6  ^Hanay3bi  y  napa3HTOB,  sHMyioipHx  b  xo3hhhg,  t3k>kg 
npuypoHGHO  K  ncpBbiM  B03pacTaM  jihhhhok.  TaKHM  oôpasoM,  Ha  panmix  9Tanax  pa3- 
BIITHH  napa3HTa  BHyTpGHHIIG  CBH3H  GTO  C  X03HHH0M  HOCHT  BGCbMa  CHGpHilJHHGCKHH 
xapaKTGp. 

rio  MepG  poda  H  pa3BHTHH  JIHHHHOK  napa3HTa  CTGnGIIb  HX  B03AGHCTBHH  Ha  X03HIIHa 
yCHJIIIBaGTCH.  CpG^HHG  B03paCTbI  XOTH  H  HG  BbI3bIBaiOT  3aMGTH0r0  CHHHÎ6HHH  aKTHBHO- 
CTH  nHTaHHH  X03HHHa,  HO  yîKG  3aTOpMaîKHBaiOT  npOpGCCbl  HaKOHJlGHHH  HÎHpOBBIX  pC36p- 
BOB.  JIhHHHKH,  BblflGJIHH  CGKpGT  npH  nHTaHHH,  BbI3bIBaiOT  HaCTHHHblH  JIH3HC  HÎHpOBblX 
KJIGTOK. 

Ha  ryCGHHIi;  OCo6gHHO  aKTHBHO  B03A6HCTByi0T  JIHHHHKIÏ  CTapiHGro  B03paCTa,  KOTO- 
pblG  nHTaiOTCH  npGHMyipGCTBGHHO  ÎKIipOBOII  TKaHbK)  X03HHIia.  HapHAy  C  HHTGHCHBHblM 
HaKOHJIGHHGM  ÎKIipOBblX  0TJI0BK6HHH  B3pOCJIbIMH  JIIIHHIïKaMH  HÎHpOBblG  pG3GpBbI  B  opra- 
HH3M6  X03HHHa  CHJIbHO  yMGHbHiaiOTCH  H  H3MGHH6TCH  CTpyKTypa  KJIGTOK.  HlITGUCIIBHOCTb 
HHTaHHH  rycGHHii;  b  9TOT  ncpHOA  DG3KO  naAaoT. 

Ha  9T0M  9TanG  pa3BIITHH  pa3HbI6  BHAbI  napaBIITHHGCKHX  HaCGKOMblX  HGOAHHaKOBO 
B03A6HCTByi0T  Ha  X03HHHa.  JIhhiiiikh  po^a  Apanteles  cymocTBGHHO  iiCTomaiOT  xo3HHHa, 
HO  HG  3aTparHBaK)T  Gro  HHIHiGBapHTGJIbHblH  TpaKT  II  MbHHGHHblG  TKaiIII.  Pa3BIITHG  B3pOC- 
Jibix  JiHHHHOK  H.  fenestralis  h  M.  agnatus  3aBGpmaGTCH  nojiHbiM  jih3HC0M  bcgx  BHyT- 
PGHHHX  OpraiIOB  H  MblIHGHHOH  TKaHII  ÎKGpTBbl. 

CoOTBGTCTBGHHO  XapaKTGpy  nHTaHHH  JIHHIIHOK  napa3HTOB  H3MGHHGTCH  A^HCTBHG  H 
aKTIIBHOCTb  (J)GpMGHTOB  IIX  JiaÔHaJIbHblX  ÎKGJI63.  TaK,  y  JIHHHHOK  anaiITGJIGCa  III  B03paCTa 
B  KOHPG  pa3BIITHH  aKTIIBHOCTb  JIHna3bI  nOHTII  B  4  pa3a  BbIHIG,  HGM  B  HanaJIG  9T0T0  B03- 
paCTa.  y  JIHHHHOK,  niITaïOinHXCH  MblHIGHHblMII  TKaHHMII  XOSHHHa,  yCHJIIIBaGTCH  A0HTGJIb- 
HOCTb  npOTGOJIHTHHGCKHX  (|)OpM6HTOB.  B  9TOM  B03paCTG  y  JIHHHHOK  3aMGTHO  paCIHH- 
pHGTCH  na6op  (|)gpmghtob,  KOTopbiG  Hapnfly  c  niApojiH30M  oÖJiaAaioT  cnocoÔHOCTbio  bbi- 
3bIBaTb  CBOGBO  po^a  KOHCCpBIipOBaHIIG  BHyTpCHHHX  OpraiIOB  XOBHIIHa.  9tO  n03B0JIH6T 
HM  3aBGpiHHTb  pa3BHTHG  B  OCJiaÔJIGIIHblX  ryCGHHH,aX.  BspOCJIbIG  JIHHHHKH  anaHTGJiGca 
CnOCOÔHbl  TaKHÎG  BblAGJIHTb  CGKpGT,  CHIIMaiOipilìÌ  npOIJ,GCCbI  MGJiaHH3aD¡HH  rGMOJIHM(|)bI 
y  3apa/K6HHbix  rycGiiiiii,  npii  kohtbktg  c  htmoc^gphbim  B03AyxoM,  hto  xapaKTGpHO 
3AOpoBbix  ryccHHii;. 

Ha  OCHOBG  BCKpbITbIX  OHTOrGIIGTIiHGCKHX  BSaHMOOTHOHIGHHH  napa3IITOB  C  X03HGBaMII 
BbIHBJIGHa  B03paCTIiaH  yCTOIIHHBOCTb  y  napa3HTIIHGCKHX  JIHHIIHOK  K  HHCGKTHIJHAaM, 
KOTopan  oôycjiOBjiGiia  xapaKTGpoM  naKonjiGHHH  nmpoBbix  pG3GpBOB  y  napa3iiTa  h  xo- 
3HHHa.  nOBbIHIGHHG  yCTOHHHBOCTH  K  HHCGKTHpiIAaM  OÔHapyHÎGHO  y  SapaHÎGHHblX  ryCG- 
hiiu;  b  nGpnoA  pa3BHTiiH  jihhhiiok  MjiaAHiGro  B03pacTa.  ycTonmiBOCTb  t bkhx  rycGHHii; 
K  HAaM  OnpGAGJIHGTCH  CTGnGHblO  HX  yniITaHHOCTH,  HTO  oSyCJIOBJIHBaGTCH  nOBblHIGIIIIGM 
pOJIH  HînpOBOrO  ÔapbGpa  y  3apaHÎGHIIbIX  OCOOGÎÎ  no  CpaBHGHHIO  C  HG3apa>KGHHbIMH.  Xh- 
MIFIGCKHG  oSpaÖOTKH  BbI3bIBaiOT  3IiaHIITGJIbHyK)  TIlÔGJIb  ryCGHHH¡  C  JIHHHHK aMH  CpGßHHX 
B03paCT0B.  noCJIGAHIIG,  3BMGAJIHH  HaKOHJIGHHG  HHIpOBblX  pG3GpBOB  y  X03HHHa,  yXyAUiaiOT 
ero  (^HSHOJIOriIHGCKOG  COCTOHHHG  H  OCJiaÔjIHIOT  COnpOTHBJIHGMOCTb  K  H  ABM.  KpOMG  TOTO, 
jiHHHHKH  napa3HTa,  niiTancb  tgmojihm^oh,  nocpGACTBOM  KOTopon  TOKCHKaHT  pacnpocTpa- 
HHGTCH  B  OpraiIII3MG  HaCGKOMblX,  nOCHÓaiOT  OÔbIHHO  OAHOBpGMGHHO  C  X03HHH0M. 

HanôoJiGG  ycTOHHHBbiMH  ko  b  CGM  HcnbiTbiBaGMbiM  npcnapaTaM  oKasajiHCb  rycGHHpbi 
CO  B3pOCJIbIMH  JIHHHHKaMH  napa3HTa.  npil  B03AenCTBHH  AAT,  CGBHHOM  II  XJIOpO(|)OCOM 
OHH  BbDKHBaJIH  nOHTH  nOJIHOCTbIO  6g3  IiapyiHGHIIH  B  ABJIbHGHIHGM  pa3BIITHH.  yCTOHHH- 
BOCTb  TaKHX  ryCGHIIII  nOBbimaGTCH  3a  CxIGT  yCHJieHHH  aKTIIBHOCTII  B03AGHCTBIIH  lia  HIIX 
JIHHIIHOK  napa3IITa.  BblAGJIHGMblG  napa3HTOM  CGKpGTbl,  OHGBHAHO,  cnocoÔHbi  TaKæe  Bbl- 
3bIBaTb  AeTOKCHKapiIIO  HHCGKTIipHAOB  B  TGJIG  ryCGHHIJ.  BbICOKaH  CTGnGHb  BblîKIIBaGMO- 
CTI1  JIHHHHOK  B  CTapiHGM  B03paCTG  MOJKGT  ÔbITb  CBH3aiia  TaKJKG  CO  3HaHIITGJIbHbIM  yBO- 
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jiirceHHeM  y  hhx  miipoBBix  pe3epBOB,  KOTopBie,  co3^aßaH  umpoBon  6aptep,  ycmiHBaioT 
3anj;HTHyK)  peanpiiio  TenepB  yæe  y  napa3iiTa.  ÎIoaxoMy  flange  b  cjiyuae  niöejin  xo3nïma 
OT  h n oxHMHK a T o b  .uianHKn  cnocoÖHBi  3aBepiniiTt  pa3BHTiie. 

TaKHM  o6pa30M,  yrjiyÖJieHHoe  H3yneHHe  napa3irro-xo3HimHBix  OTiionieiran  h  oco- 
SeHHOCTeñ  $H3HOJiorHuecKHx  n  ÖHOXiiMimecKnx  npopeccoB  y  napraepoB  b  OHTorene3e 
npe^CTaBJiaeT  Sojibihoií  iiHTepec  gjin  pacnrapeHHH  oörpeÖHOJioriiaecKiix  npegcTaBjiemin 
o  Mexami3Me  B3anMHOiì  agamannn  napa3HTa  n  xo3Hima,  CTenemi  npncnocoojieHHOCTii 
n  BHaaeHHH  napa3iuoB  nan  areiiTOB  SiiojiornuecKon  öopBÖBi. 

BBiHBJieHHaa  y  jihuhhok  napa3iiTiuiecKiix  HaceKOMBix  B03pacTnan  ycToñanBOCTB 
K  nuceKTimiijiaM  no3BOJiaeT  ToaHee  ycTaHaBJiiiBaTB  6e3Bpe,o;HBie  gjin  napa3iiTOB  cpoKii 
xnMiraecKon  6opb6bi  ii  6ojiee  papnoHajiBHO  coaeiaTB  hx  ^eaTeaBiiocTB  c  XHMiiaecKHMH 
oöpaßoTKaMH. 


ZUR  ÖKOLOGISCHEN  POTENZ  VON  TRICHOGRAMMA- STÄMMEN 
VERSCHIEDENER  HERKUNFT  (. HYMENOPTERA ,  TRICHOGRAMM  AT  ID  AE) 


H.  Schieferdecker 

(D  eutsches  Entomologisches  Institut,  Eberswalde,  DDR) 

Verhalten  und  Leistung  infraspezifischer  Kategorien  sowie  deren  Erkennbarkeit 
spielen  eine  zunehmende  Rolle  für  erfolgreiche  Einsätze  dieser  potentiell  hocheffekti¬ 
ven  Nutzinsekten.  Verschiedene  Provenienzen  der  Arten  T.  evanescens  Westw.,  sembli- 
dis  Auriv.,  embryophagum  ITtg.  und  cacoeciae  March,  (im  Sinne  der  Nomenklatur  von 
Quednau,  1960)  aus  der  Deutschen  Demokratischen  Republik  wurden  in  Laborexperi¬ 
menten  hinsichtlich  einiger  Eigenschaften  wie  Wirtseignung,  Diapause  und  Frucht¬ 
barkeit  in  Abhängigkeit  von  den  Umweltbedingungen  geprüft. 

Verschiedene  Populationen  der  gleichen  Art  besitzen  in  der  Regel  keinen  gemein¬ 
samen  Genpool  mehr.  Ihre  Reaktionsnorm  ist  bezüglich  Wirtswahl  und  Wirtseignung 
sowie  gegenüber  den  abiotischen  Faktoren  zwar  noch  allgemein  plastisch,  aber  stamm- 
spezifisch  unterschiedlich.  Die  Fixierbarkeit  dieser  teilweise  sehr  subtilen  Unterschiede 
ist  von  dem  Grade  der  Exaktheit  der  verwendeten  Laboratoriumsmethodik  abhängig. 

Unter  definierten  Begleitbedingungen  ist  die  Fruchtbarkeit  (Fertilität)  eine  relativ 
gut  meßbare  Komponente  der  allgemein  als  "Vitalität”  bezeichneten  Fähigkeit  der 
Entomophagen,  sich  auch  außerhalb  der  Optima  effektiv  gegen  die  zahlreichen 
Umweltwiderstände  durchzusetzen. 

Dabei  ist  zu  unterscheiden  zwischen  der  inhärenten  und  der  aktuellen  Fruchtbar¬ 
keit.  Die  inhärente  Fruchtbarkeit  oder  das  Fruchtbarkeitspotenzial  ist  einerseits  geno¬ 
typisch  (d.  h.  artbzw.  formspezifisch)  andererseits  auch  phänotypisch  infolge  der 
Ontogenese  des  Parasiten  in  Abhängigkeit  von  Wirtssubstrat  und  präimaginalen  Auf¬ 
zuchtbedingungen  bestimmt  bzw.  beeinflußbar.  Die  aktuelle  Fruchtbarkeit  oder  die 
Realisierung  des  Fruchtbarkeitspotentials  gibt  Auskunft  über  die  konkrete  und  zumeist 
unter  dem  Einfluß  von  Außenfaktoren  verminderte  tatsächliche  Parasitierungsleistung. 
Mittelgroße  Weibchen  produzieren  relativ  zum  Körpergewicht  die  größte  Eimenge.  Aus 
methodischen  Gründen  wurden  hei  den  Fruchtbarkeitsanalysen  die  Begriffe  "Adaption¬ 
srate”  (Anteil  der  20  Weibchen  je  Versuchsserie,  die  tatsächlich  den  Wirt  —  meist 
Sitotroga  cerealella  Oliv.  —  annehmen)  und  "Summe  der  parasitierten  Eier”  eingeführt. 
Diese  Summe  durch  die  Adaptionsrate  dividiert,  ergibt  die  mittlere  Fruchtbarkeit  pro 
Weibchen. 

Besonders  die  Adaptionsrate  wird  über  mehrere  Generationen  hinweg  erhöht,  wenn 
Passagen  natürlicher  Wirte  ( Arctia  caja  L.,  Barathra  brassicae  L..  Dendrolimus  pini  L.) 
in  die  übliche  Vermehrung  in  Sitotroga  eingeschaltet  werden. 

Abiotische  und  trophische  Faktoren  beeinflussen  die  aktuelle  Fruchtbarkit  entschei¬ 
dend  in  suboptimalen  Valenzbereichen  des  jeweiligen  konkreten  Faktorenspektrums. 
Dies  ist  jedoch  art-  und  stammspezifisch  bedingt  bzw.  in  gewissem  Umfange  durch 
Manipulationen  während  der  Ontogenese  beeinflußbar. 

Uber  die  Beeinflussung  anderer  Faktoren  sowie  unmittelbar  selbst  bestimmt  be¬ 
sonders  die  hei  der  Eiablage  herrschende  Temperatur  die  aktuelle  Realisierung  der 
Fruchtbarkeitspotenz.  Die  Wirkung  von  Luftfeuchtigkeit,  Lichtdauer  bzw.  Lichtinten¬ 
sität  sowie  Luftbewegung  ist  dagegen  relativ  gering.  Uber  die  Lebensdauer  hat  das 
Vorhandensein  oder  Fehlen  von  Zusatznahrung  einen  stammweise  oft  entscheidenden 
Einfluß  auf  die  aktuelle  Fruchtbarkeit.  Da  bei  allen  Vermehrungszuchten  mit  großen 
individuenzahlen  zwangsläufig  unkontrollierbare  Selektionen  im  Sinne  einer  Anpassung 
an  die  Laborbedingugen  zu  befürchten  sind  (Domestikation)  wurden  einige  Aspekte 
der  Wirkung  von  rhythmisch  wechselnden  Bedingungen  (Temperatur,  Luftfeuchtigkeit, 
Licht)  untersucht: 
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1.  Frisch  eingebrachte  Wildstämme  zeigen  keine  wesentlichen  Veränderungen  der 
aktuellen  Fruchtbarkeit. 

2.  Längere  Zeit  (über  10—15  Generationen)  im  Labor  auf  Sitotroga  gezogene 
Stämme  vermindern  unter  Wechselbedingungen  in  der  Fi-Generation  Fruchtbarkeit 
und  Lebensdauer  deutlich.  Bei  Verwendung  natürlicher  Wirtseier  tritt  diese  Verminde¬ 
rung  kaum  auf. 

3.  Die  inhärente  Fruchtbarkeit  von  auf  Sitotroga  gezogenen  Stämmen  erhöht  sich 
auch  nach  mehreren  Generationen  unter  Wechselbedingungen  nicht.  Jedoch  ist  teil¬ 
weise  die  Lebensdauer  und  eindeutig  die  Suchaktivität  erhöht.  Dies  wirkt  sich  auf 
eine  gesteigerte  aktuelle  Fruchtbarkeit  aus. 


BHTOMOOArUH  JIHHHHOK  MYX  —  KTbIPEH  {DIPTERA,  ASILIDAE) 

B  CBH3H  C  nOBblHIEHHEM  nPOftYKTHBHOCTH  BH0rE0U,EH030B 

B.  G.  Schur ovenkov  —  B.  T.  IIIypoBeHKOB 
(BejiuKOAijKCKuü  ceAbCK0X03HÜcreeHHbiü  uhctutijt,  CCCP) 

3a  nocjieflHHe  20—30  jieT  cobctckhmii  nccjie^oBaTejiHMn  öbijio  ypejieno  öojitmoe 
BHHMamie  H3yueHHio  iiMamHajiLHBix  cra^Hn  pa3BHTHH  KTBipen  na k  xnm¡HLix  riaceKo- 
Mfcix  (A.  A.  IIlTaKejiLÖepr,  II.  A.  Jlep,  B.  T.  IIIypoBeHKOB).  O/prano  coBepmenno  OTcyT- 
CTByiOT  jimeparypHLie  mammie  o  naÖJiio^eHHHX  3a  Tpo(|)HuecKHMH  cbh3hmh  ii  Mexamm- 
mom  HHTaHHH  jihuhhok  KTBipen;  onyÖJiHKOBana  jihihb  HeöojiBHiaH  paöoTa  aBTopa  anix 

CTpOK. 

HaMH  ycTaHOBJieHO,  uto  jihuhhkh  Hanöojiee  pacnpocTpaHeHHLix  n  npeoöjiaflaioiniix 
b  CTenax  n  ny ctlihhlix  CTenax  KTBipen  {Mackimus  cingulatus  Flln.,  Epitriptus  tugajo- 
rum  Lehr,  Leptogaster  cilindrica  Deg.,  Stenopogon  albociliatus  Herrn.,  Neomochtherus 
stackelbergi  Lehr  n  ,n;p.)  hbjihiotch  nojin^araMH.  ntiipeBapeiiHe  y  hhx  ocymecTBjiaeTCH 
aKCTpanHTecTHiiaJifcHO,  nyTeM  BBicacBiBamiH  npe^BapnTejiLHo  oöpaöoTaHHBix  cenpeTop- 
HOH  /KH^KOCTBK)  TKaHeÜ  yMepigBJieHHBIX  HMH  HtepTB. 

JIhuhhkh  KTBipen  BecLMa  no^BiramBi.  Orni  oöinaioT  b  ¡nouBe  n  no^  pa3jmTniLiMii 
npnKpBiTHHMn;  nHor^a  BCTpeuaiOTCH  b  xo,n;ax  jihuhhok  ipejiKyHOB  b  KJiyöneKopHenjio- 
ßax.  B  nioHe  n  mojie  BCTpeuaiOTCH  jihuhhkh  pa3HLix  B03pacT0B.  Jfjia  onpe^eaemm  bh- 
flOBoro  cocTaßa  mbi  ^obo^hjih  jihuhhok  ao  CTa/pra  B3pocjitix  naceKOMbix  (bh^li  onpe^e- 
jieHBi  A.  A.  IIlTaKejiBÖeproM  h  n.  A.  JlepoM).  YcTaHOßjieHo,  uto  pa3BHTne  KyKOJiKii 
npoflojimaeTCH  8—16  cyTOK. 

B  pBixjion  nouBe  jihuhhkh  KTBipen  nepe^BnraioTCH  MeiKjiy  kombhmu  seMJin,  a  b  yn- 
jiOTHeHHon  —  no  HMeioipHMCH  CKBauîHHaM,  r,o;e  ohh  npecjiejiyioT  cboio  mepTBy  —  juiuh- 
HOK  njiacTHHuaToycBix  myKOB,  mejiKyHOB,  uepHOiejioK  n  ^;p.  npn  jiaöopaTopHOM  copep- 
/KaHHH  KTBipen  mbi  HeoflHOKpaTHo  HaÖJno^ajiH  (uepe3  ct eK  jihhhbi e  ctchkh  ca^KOB),  KaK 
jiHUHHKH  KTBipen  aTaKyioT  n  TapanHT  mepTBy,  napammya  ee  HepBHyio  cncTeMy. 

B  cyxnx  CTenHBix  panonax  apeajia  jihuhhkh  KTBipen  bo  nsOemaHne  rnöejin  ot  bbi- 
CBixariHH  ycnjieHHo  oxothtch  3a  CBOHMH  mepTBaMH  b  nouBe.  nojin^arnn  HBJiaeTCH  Bam- 
HBiM  flUH  coxpaHeHHH  BHfla  npHcnocoÖJieHHeM.  HepeflKO  npn  Haununn  BJiarn  njin  nomi- 
UîeHHon  TeMnepaTypBi  jinuHHKn  KTBipen  yHHUTOHcaiOT  cboio  ntepTBy,  ho  He  noe^aiOT  ee. 
noaTOMy  jihuhhkh  yHHUTOJKaiOT  öojiBme  îKepTB,  ueM  ncnojiB3yiOT  ^jih  niiTaHHH.  üpn 
OTCyTCTBHH  ^OÖBIUH  Cpe^H  JIHUHHOK  HaÖJHOftaeTCH  KaHHn6aJIH3M. 

JIhuhhkh  KTBipen  MJia^mnx  BospacTOB  b  cyxoe  mapKoe  BpeMH  noe^aiOT  mojio^b  ii 
lipOXOßHIHHX  JIHHBKy  JIHUHHOK  IH¡eJIKyHOB  nOJIHOCTBK),  a  y  JIHUHHOK  CTapmHX  B03paCT0B 
BBie^aiOT  Bce  BHyTpenHHe  opraHBi,  ocTaßjiHH  tojibko  pa3po3HeHHBie  CKJiepnTBi  c  Meji- 
KHMH  CKB03HBIMH  OTBepCTHHMH.  JIHUHHKH  CTapmHX  B03paCT0B  B  ÖOJIBHIIIHCTBe  CJiyuaeB 
noe,n;aiOT  npoBOJiouHHKOB  h  jihuhhok  Anisoplia  austriaca  Hrbst.  hojihoctbio.  üpn  mrra- 
HH  KpynHBiMH  JiHUHHKaMH  Selatosomus  latus  F.  xhih;hhk  ocTaBJineT  tojibko  OTflejiBiiBie 
jiocKyTBi  KyTHKyjiBi.  no  HamnM  naÖJiiOfleHHHM,  jihuhhkh  KTBipen  npejuiouiiTaiOT  mi- 
TaTBCH  JiHUHHKaMH  njiacTHHuaToycBix  æyKOB;  jihuhhkh  xpyruen  npoKJia^BiBaiOT  b  nouBe 
XO^BI,  no  KOTOpBIM  XHIgHHKH  JierKO  npOflBHraiOTCH  K  HiepTBe. 

B  CbipTOBOH  CTenn  3aBOJDKBH  Ha  OT^ejiBHBix  nojiHX  ceBOOÖopoTa  jihuhhkh  M.  cingu¬ 
latus  Flln.  CHiimajiH  uhcjichhoctb  jihuhhok  A.  austriaca  Hrbst.  Ha  35 — 82%,  a  b  CeBep- 
HOH  30He  Ka3axcTaHa  h  b  3aypaJiBe  cpe^H  JiecHBix  kojiok,  KaK  npaBHJio,  na  nojiax,  3a- 
cejieHHBix  JiHUHHKaMH  L.  cylindrica  Deg.  c  uncjiemiocTBio  AO  2  3K3.  Ha  1  m2,  ÖBiBaeT 
2 — 6  npoBOJiouHHKOB  Ha  1  m2,  t.  e.  b  3 — 4  pa3a  Metíame,  ueM  tía  Tex  nojiax,  r,n;e  jihuh¬ 
hok  XHIUHHKOB  HeT  COBCeM. 

B  Boctouhoh  mohtojibckoh  paBHHHe  rjiaBHenmiiMii  peryjiHpyionpiMH  (|)aKTopaMH 
UHCJieHHOCTH  jihuhhok  Holotrichia  diamphalia  Bates,  M aladera  renardi  Pall.,  Amphi- 
mallon  solstitialis  Sibiriens  Reitt.  h  S.  latus  F.  hbjihiotch  jihuhhkh  St.  albociliatus 
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Herrn,  h  E.  tugajorum  Lehr.  B  sanagiioii  nacra  CTpaHbi  pacnpocTpaHeH  TV.  stackelbergi 
Lehr,  jihhhhkh  KOToporo  conpaigaiOT  nncjiemiocTb  jihuhhok  Serica  brunnea  L.  h  gpy- 
rnx  noiiBOo6nTaioin;iix  CTagim  pa3BHTHH  iiaceKOMbix. 

¿Inumimi  h  iiMarimajiLHBie  cTagmi  pa3BiiTHH  KTbipen  oueiib  uyBCTBiiTeJibHbi  k  xjiop- 
oprammecKHM  HHceKTinprgaM.  IIoaTOMy  npn  npoBegemiii  xiiMHuecKux  Mep  6opb6bi 
c  Bpe^HHMH  naceKOMbiMii  b  nojie3am;HTHbix  JiecHbix  nojiocax  n  Ha  pa3JinuHbix  cejib- 
CKOxo3HiìcTBeHiibix  yrogunx,  a  TaK>ne  b  nome  neoöxogHMo  orpanígaib  KTbipen  ot  bo3- 
neacTBHH  npenapaTOB. 


ON  THE  FEEDING  OF  CIIRYSOPA  CARNEA  STEPHENS  ( NEUROPTERA , 
CHRYSOPIDAE )  BY  THE  EGGS  OF  COLORADO  POTATO  BEETLE 
LEPTINOTARSA  DECEMLINEATA  SAY 

E.  Ya.  Schuvakhina  —  E.  H.  IH  y  b  a  x  n  h  a 
(All-Union  Institute  of  Plant  Protection,  Leningrad,  USSR) 

Many  specialist?  have  observed  predatory  habit  of  the  larvae  of  chrysopids  on  the 
Colorado  potato  beetle,  nevertheless  it  remains  unkown  whether  the  transition  of  the 
larvae  to  the  feeding  on  unusual  food  is  accidental  (due  to  the  lack  of  aphids  on  po¬ 
tato  field)  or  they  have  adapted  to  the  new  victim.  If  the  latter  assumption  is  true, 
we  can  hope  that  lacewings  will  use  for  nutrition  such  inexhaustible  food  resources  as 
the  eggs  and  first  two  instar  larvae  of  the  Colorado  beetle. 

Occurrence  of  lacewings  on  potato  fields  as  a  rule  in  the  second  half  of  summer 
(Zelenÿ,  1965;  Bombosch,  1966;  Arapova,  Bogusch,  1967)  is  connected  apparenatly  with 
the  presence  in  this  time  of  big  quantities  of  potato  inhabiting  aphids  (Galecka,  1966; 
Shirkus,  1967)  and  with  dispersion  of  the  first  and  second  summer  generations  of  la¬ 
cewings  from  lucerne,  clover  and  peas;  in  the  peas  chrysopid  larvae  develop  in  spring 
and  in  the  beginning  of  summer  on  the  pea  aphis  A cyrtho siphon  pisum  Harr.  But  our 
observations  of  1968  in  the  Tshernovtsy  region  of  the  Ukraine  have  shown  that  even 
in  the  conditions  of  nearly  full  absence  of  aphids  on  potato  the  oviposition  of  Chrij- 
sopa  carnea  Stephens  (  —  vulgaris  Schneider)  has  begun  already  from  the  end  of  June, 
and  in  July  it  was  observed  mass  occurrence  both  eggs  and  larvae  of  the  lacewing; 
the  latter  destroyed  in  considerable  degree  egg  clusters  of  the  second  generation  of 
potato  beetle  in  low  lying  part  of  the  region. 

So  early  migration  of  Ch.  carnea  to  potato  fields  was  connected  with  extremely 
favourable  conditions  of  the  year  1968:  early  and  warm  spring,  hot  beginning  of  the 
summer  and  abundance  of  the  pea  aphis  until  the  middle  of  June;  thereupon  the  de¬ 
crease  of  abundance  of  the  aphid  was  observed  until  almost  full  destruction  of  its  po¬ 
pulation  in  July  as  a  result  of  the  activity  of  various  entomophagous  insects.  There 
is  no  doubt  that  in  conditions  of  deficiency  of  aphids  on  potato  and  due  to  polyphagy 
characteristic  for  Ch.  carnea  the  transition  of  its  larvae  to  feeding  by  the  eggs  of  the 
Colorado  beetle  is  quite  natural.  In  our  experiments  of  rearing  of  the  larvae  of 
Ch.  carnea  on  the  eggs  of  the  Colorado  potato  beetle  from  the  hatching  to  cocoon 
formation  we  tried  to  ascertain  the  influence  of  this  new  and  unusual  victim  on  the 
periods  of  development  of  lacewing  larvae,  their  ability  to  surviving  and  fecundity, 
and  also  on  the  voracity  of  the  larvae  of  different  instars. 

For  this  purpose  three  geographically  remote  populations  were  used:  1)  from  Is¬ 
rael;  the  laboratory  stock  of  this  population  was  maintained  during  a  year;  2)  from 
Leningrad  region;  3)  a  native  population  from  Tshernovtsy  region,  where  experiments 
were  carried.  Newly  hatched  larvae  were  placed  singly  (one  by  one)  in  glass  test-tu¬ 
bes,  where  fresh  eggs  of  the  Colorado  beetle  were  added.  Eggs  suckened  out  were  co¬ 
unted  every  24  hours,  and  as  often  the  food  was  changed.  Experiments  were  carried  in 
two  temperature  regimes  —  outdoors  under  the  temperatures  changing  from  +13  to 
+  25.6°  C,  and  in  laboratory  conditions  under  constant  temperature  of  22  ±2°.  In  check 
experiments  larvae  of  lacewing  were  reared  in  similar  conditions  and  were  fed  by  pea 
aphis. 

The  experiments  have  shown  that  the  larvae  of  all  the  three  populations  respond 
to  this  new  food  practically  identically.  In  all  the  experiments  the  increase  of  period 
of  development  of  larvae  of  all  instars  was  observed,  but  the  most  pronounced  diffe¬ 
rence  (as  compared  to  the  check  experiments)  was  discovered  in  the  third  instar 
larvae.  On  the  average  the  periods  of  development  increase  1.5—2  times  in  comparison 
with  the  check  experiments,  and  in  some  cases  still  more.  From  the  first  larval  instar 
up  to  cocoon  formation  perish  50 — 70%  of  larvae.  The  first  instar  larva  sucked  out 
during  5 — 7  days  completely  or  in  part  only  8 — 10  eggs  of  the  beetle;  the  larva  of  the 
second  instar  during  7 — 9  days  —  30 — 35  eggs;  that  of  the  third  instar  during 
12 — 15  days  up  to  200  and  more  eggs  of  the  pest. 
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It  was  observed  also  the  loss  of  pronymphs  and  pupae  in  cocoons  up  to  20%. 
But.  periods  of  development  in  cocoons  do  not  differ  noticeably  as  compared  with  the 
check  experiments.  The  weight  of  the  cocoons  under  test  occurred  to  be  somewhat 
less  than  that  of  the  check  experiments.  A  part  of  adults  hatched  from  the  cocoons 
under  test  soon  after  perished,  however  in  each  population  we  received  males  and 
Teníales,  capable  to  normal  copulation  and  reproduction.  On  the  standard  diet  (the 
mixture  ol  the  yeast  autolysate  with  sugar  syrup)  the  females  under  test  oviposited 
normally  —  7—8  eggs  daily. 

The  probability  of  decrease  of  the  percentage  of  the  elimination  of  chrysopids 
in  the  process  of  their  rearing  on  the  eggs  of  the  Colorado  potato  beetle  in  a  number 
of  generations  permits  us  to  hope  on  the  selection  of  the  population  with  the  cor¬ 
responding  food  adaptation. 


IIHTPOJjyKIJHH  M  AKKJIHMATH3AIi;HH  B  CCCP  BHTOMOOArOB 

H  MHKPOOPTAHPI3MOB 


N.  N.  Shutova  —  H.  H.  LUyxoBa 

{llenTpajibHdsi  Aaóoparopuíi  no  Kapanruny  pacrenuü  MCX  CCCP,  Mocnea,  CCCP) 


Ila  TeppiiTOpHii  CCCP  imeioTCH  BpegHBie  bhabi  naceKOMLix  HH03eMHoro  nponcxo- 
«xgeiiHH,  MHorne  H3  kotopbix  0Ka3ajincB  b  ÔJiaronpnHTHBix  ycjiOBHHX  KJiHMaTa  h,  He  iTMen 
OHTOMo^aroB,  pasMiiomaiOTCH  b  Macee  n  HaHOCHT  9K0H0MHuecKHii  ym;ep6.  ^jih  nogaB- 
JieHnfl  HX  BpegOHOCHOCTH  npOBOgHTCH  IlHTpOgyKgHH  nOJie3HBIX  9HTOMO(|)arOB  H  MHKpO- 
opranH3MOB  H3  ecTecTBeHHBix  apeajiOB  hjih  panoHOB  nx  npnMeHeHHH. 

IlHTpogyKiiHH  nojieaiíLix  oprami3MOB  ncnojiB3yeTCH  KaK  cpegCTBo  npeogojieHnn 
reorpacfniuecKoñ  pa3o6rgeHHOCTH  9HT0M0(f)ara  h  xo3HHiia.  OHa  npoBOgHTca  c  gejiBio 
aKKJinMaTii3an;HH  Ha  ocHOße  imyneHnn  napa3iiTO-xo3HHHHBix  OTHomennn  h  ycTaHOBjie- 
HHH  CXOgCTBa  ÖHOgeHOTHUeCKHX  yCJIOBHH  OÖHTailHH  9HT0M0(|)ara,  MHKp00praiIH3Ma 
b  ecTecTBeHHBix  apeajiax  n  hobbix  panoHax  oÖHTaHHH  BpegHTCjin. 

HaTypajiH3aH;HH  3aße3eHHBix  9HTOMO<J)aroB,  MHKpoopraHH3MOB  npn  iiajinuiiii  xo- 
3Hiiua  gocTHraeTCH  b  6ojiee  KopoTKHe  cpoKii  b  cjiojkhbhihxch  6nou;eH03ax  MHoroneranx 
gpeBecHBix  HacaHvgeHHH.  16  H3  22  3aBe3eHHBix  BHgOB  aKKJiHMaTH3H0pBaiiBi  b  panoiiax, 
rge  OHH  paHBHie  oTcyTCTBOBaJin,  h  MHorne  hojihoctbio  nogaBJiniOT  cbohx  xosneB-Bpe- 
gHTCJieñ  h  gaiOT  BKOHOMHuecKHH  9(|)(|)eKT  (TaÖJi.  1)  Macrocentrus  ancyliv oras  Roh., 
3aBe36HHBiH  (ii3  KanagBi)  gjin  öopBÖBi  c  Grapholitha  molesta  Busck,  nepeHec  3HMy 
1967—1968  b  paiïone  r.  Conn. 

B  nenocTOHHHBix  önogeHoaax,  b  ycjiOBHHX  B03gejiBiBaiiH  ogiiojieTHnx  KyjiBTyp, 
ga>ne  npn  ii3o6hjihh  X03HHHa-BpegiiTejiH  —  KOJiopagcKoro  îKyKa  He  co3gaeTcn  6jiaro- 
npHHTHBix  ycjiOBHH,  cnocoöcTByioigHx  HaTypajiH3an;Hn  h  nocTOHHHOMy  oÖHTannio  xiiin;- 
Horo  KJiona  nepnjunoca  —  Perillus  bioculatus  Fabr.  h  napa3HTHtiecKOH  Myxn  —  Dory- 
phorophaga  doryphorae  Riley. 

UccjiegoBaHHH  no  BBiaciienHio  eo3Mohîhocth  aKKjiHMaTHsagHii  Ha  ocHOBaimn  ycTa- 
HOB JieiIHBIX  nepe3HMOBOK  9THX  BHgOB  npOgOJHKaiOTCH.  B  JiaÖopaTOpilBlX  H  HOJieBBIX  yCJIO- 
BiiHX  npoBogHTCH  pa3Miio>KeHHe  h  MaccoBBie  BBinycKH  Ha  hojih  KapTo$ejia,  3apa>KeHHBie 
KOJIOpagCKHM  /KyKOM.  IIpOgOJHKaiOTCH  HCCJiegOBaHITH  B  TaKOM  JKe  HanpaBJieHHII  H  c  gpy- 
THMH  9HT0M0(J)araMH,  nepeHHCJieHHBIMH  B  Ta6.ll.  2. 

HeKOTopBie  napa3HTBi,  HanpHMep  Mericia  ampelus  Walk.,  Hae3gHiiK  Campoplex 
validus  Cress.,  erge  He  aKKJinMaTH3HpoBaHBi  11  b  nocToairiiBix  6non;eH03ax  MiiorojieTHiix 
HacajKgeHHH  gpeBecHBix  KyjiBTyp,  xoth  TaM  HMeeTca  b  H3o6hjihii  xo3hiih  —  aMepiiKari- 
cnaa  öejiaa  6a6oaiîa  Hyphantria  cunea  Drury.  3to  HaÖJiiogaeTCH  h  b  gpyrnx  hobbix 
paiioiiax  pacnpocTpaHeiiHH  BpegHTejia.  Omacra,  MoæeT  6bitb,  9to  HBJienne  mojkho 
oÖ'bhchhtb  ôojiBmeii  reorpa^naecKon  njiacTiranocTBio  BpegHTejia  b  cpaBHemin  c  ero 
napa3HT0M,  c  gpyroiì  CTopGHBi  —  BKOJiorHuecKHMH  cABnraMii  hobbix  panoHOB  b  cpaBHe- 
HHH  C  eCTeCTBeHHBIMII  apeaJiaMH  H  BO3HHKHI0H  B  CBH3H  C  9THM  aCIIHXpOHHOCTBK)  B  pa3- 
BHTIIII  X03HHHa  H  9HT0M0$ar0B. 

C  npeogojiemieM  bo3hhkhihx  TpygnocTeii  b  Hapymennn  CHHxpoHH3agHH  xo3hiiho- 
napa3HTHBix  CBH3en,  gocTii/Keiine  HaTypajnmagira  9toii  rpynnBi  9iiT0M0(f)ar0B,  BepoaTiio. 
CTaHOT  B  0  3  M  O/KHBI M  BO  BCeX  HOBBIX  pailOHaX  paCnpOCTpaiieiIHH  X03HHIia-BpeAnTeJIH 
b  3aKapnaTBe  n  gpyrnx  panonax  eBpogencKoro  oaara. 

3HTOMO(|)arH,  nccjiegoBaHne  kotopbix  npoBOgHTca  b  jiaöopaTopHBix  ycjioBiiax,  nepe- 
HHCJieHBI  B  Ta6jl.  3. 

PaSoTBI  no  HIITpOgyKgHII  9HT0M0(|)ar0B  HeoÖXOgHMO  npOgOJIHŒTB  H  yCHJIHTB. 
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T  a  6  Ji  h  u;  a  1 


3HT0M0$arH  n  MnKpooprann3Mbi,  3aBe3eHHbie  b  CCCP, 
aKKJinMaTH3npoBaHHHe  n  npuMeHaeMtie  flJin  6opb6bi  c  KapanTHHHtiMH  Bpe^nTennMii 


Bnabi  9HTOMo$aroB 

Il  MHKp00praHH3M0B 

CTpaHa, 
rofl  3aB03a 

B  nabi  BpennTejiH 

PaiÎOHbl  HCn0JIb30BaHIIH 

9HT0M0$arn 

A  llotropa  burrelli 

Kopen, 

Pseudococcus  comstocki 

Cpegnaa  A3hh:  y36eKn- 

Mues. 

A.  convexifrons  Mues. 

1962 

To  /Ke 

Kuw. 

CTaH,  Tag/KiiKHCTan, 
KnprH3nn,  Ka3axcTaH; 
3aKaBKa3E»e:  A3ep6an- 
gacan,  ApMeHnn,  Tpy- 
3nn 

Aphelinus  mali  Hald. 

ÜTaJIHA, 

1931 

Eriosoma  lanigerum 

Hausm. 

KaBKas,  KpHM,  Mojiga- 
BHH,  ynpanna,  Cpe/j- 
Hnn  A3nn 

Aphytis  proclia  Walk. 

Kopen, 

1960 

Quadraspidiotus  pernicio¬ 
sus  Comst. 

KpacHogapcKHii  n  CTaB- 
ponojibCKHH  Kpan 

Coccophagus  gurneyi 
Comp. 

CEI  A,  1960 

Pseudococcus  gahani  Gre¬ 
en 

A6xa3iin 

Cryptolaemus  montrou- 

ErnneT, 

P seudococcidae ,  Pulvina- 

A6xa3HH,  A^BKapnn,  3a- 

zieri  Muls. 

1931 

ria 

nagiiaa  Ppy3nn 

Lindorus  lophanthae 

Blaisd. 

ÜTaJIHH, 

1947 

Quadraspidiotus  pernicio¬ 
sus  Comst.  n  gp.  Di- 
aspididae 

A6xa3nn,  AgíKapnn 

Novius  cardinalis  Muls. 

ErnneT, 

1931 

Icerya  purchasi  Mask. 

A6xa3HH,  Aflæapna,  3an^ 
rpy3HH,  panoH.  r.  Conn 

Prospaltella  berlesei 

How. 

ÜTaJIHH, 

1947 

Pseudaulacaspis  penta¬ 
gona  Targ. 

A6xa3im,  Aßnmpna 

P.  perniciosi  Tow. 

CHIA,  1947; 
KnTan, 
1955; 
Kopen, 
1958 

Quadraspidiotus  pernicio¬ 
sus  Comst. 

KpacHOgapcKHn  n  OraB- 
ponojibCKHÜ  Kpan, 

A3ep6angîKaH 

Pseudaphycus  malinus 
Gah 

CEI  A,  1945 

Pseudococcus  comstocki 
Kuw. 

Cpegnaa  A3hb:  y36eKn- 

CTaiI,  TagîKHKHCTaH, 

TypKMennn,  Knpni- 

3im,  Ka3axcTaH;  3a- 
KaBKa3be:  A3ep6aii- 

gamii,  ApMeiinn,  Tpy- 
3im 

9  H  T  0  M  0- 

naToreHHBie 
r  p  n  6  h 

Fungi  imperfecti 

Aschersonia  dialeyrodis 
Webb. 

TpHHHflafl, 

1958 

Dialeurodes  citri  Ashm. 

Aflniapiin,  3anafliian 

Tpy3nn 

A.  confluens  P.  Heun. 
A.  flava  Petch. 

BberaaM 

» 

To  H\e 

To  æe 

A.  placenta  f.  chinen- 
sis  B.  et  Br. 

KnTan, 

1958 

»  » 

»  » 

A.  placenta  f.  vietna- 
mica  B.  et  Br. 

BbeTHaM, 

1962 

»  » 

»  » 
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T  a  6  ji  n  u,  a  2 


3HT0M0(|>arii  n  MiiKpoopraHH3MH,  pa3MH0>KaeMLie  b  jiaôopaTopHO-nojieBbix  ycjiOBnax 

n  BLmycKaeMbie  ajih  aKKJinMaTH3an,im 


Bimbi  3HTOMO$arOB 

II  MIIKpOOpraHH3MOR 

CTpaHa  n  ron 

3aB03a 

Buh  X03HHHa  BpennTejia 

PaËOH  npoBenemiH  paöoT 

Doryphorophaga  dorypho- 
rae  Riley 

KaHa^a, 

1959—1967 

Leptinotarsa  decemli- 
neata  Say 

3aKapnaTbe 

Encarsia  formosa  Gah. 

Kanaka, 

1960 

Trialeurodes  vapora- 
riorum  Westw. 

AflHiapHH,  rpy3iiH,  Kpac- 

HO^ap 

-Leptomastidea  abnormis 

Gir. 

Leptomastix  dactylopii 

How. 

CIII A,  I960 

Pseudococcus  citri 

Risso 

Y30eKHCTaH,  AflœapHH 

Perillus  bioculatus  Fabr. 

3  H  T  O  M  o- 

n  a  t  o  r  e  h  h  bi  e 
r  p  h  6  bi 

BeHrpiiH, 

1961 

Leptinotarsa  decem- 
lineata  Say 

3aKapnaTCKaa  h  JIbbob- 
CKaa  o6ji. 

Fungi 

Aschersonia  (Tpn  BH^a,  6e- 

Ky6a,  1964 

Dialeurodes  citri 

Ashm. 

A^JKapna 

Jian,  H\ejiTan,  KpacHan) 
Coniothyrium  piricolum 

Pot. 

n-oB  Kopea, 
1960 

Quadraspidiotus  per¬ 
niciosus  Comst. 

CTaBponojiBCKiiii  npaii 

Ta6jinu;a  3 

3iiTOMO(|)arii  n  MHKpoopraHH3MBi,  3aB03  h  H3yueHne  KOTopbix  npoAOJi/KaeTCH 


Bhhh  aHTOMOtJaroB 

Il  MHKp00praHH3M0B 

CTpaHa  h  ron 

3aB03a 

BhH  X03HHHa-BpeAHTejIH 

MecTO  npoBeACHiiH  paôOT 

3  h  t  o  m  o  a  r  h 
Campoplex  validas  Cress. 

KaHa^a, 

Hyphantria  cunea 

3aKapnaxcKaa  o6ji. 

Macrocentrus  ancylivorus 

1959—1967 

Kanada, 

Drury 

Grapholitha  molesta 

Coan,  KpacHO^apcKim 

Roh. 

1965 

Busck 

Kpan 

Mericia  ampelus  Walk. 

Kanada, 

Hyphantria  cunea 

3aKapnaTCKaa  o6ji. 

MnKpoopraHH3MBi 
Bacteria 
Bacillus  popilliae  Dutky 

1959-1967 

* 

CIRA,  1967 

Drury 

Popillia  japónica 

0.  KyHamnp  —  KypiiJib- 

Virus 

Polyedrisis  Hyphantria  eu  ■ 

HnOHHH, 

Newm. 

Hyphantria  cunea 

enne  o-Ba,  CaxajiHH- 
enaa  o6ji. 

3aKapnaTCKaa  oôji. 

nea  Drury 

1966 

Drury 

ORBIT  EHOJIOrHHECKOR  EOPBEBI  G  BPEAHTEJIHMH  CAftA 
B  HEPHOMOPCKOR  30HE  KPACHOßAPCKOrO  KPAH 

P.  S.  S  o  g  o  j  a  n,  I.  V.  P  a  n  s  c  h  i  n  —  P.  C.  Cotohh,  M.  B.  n  a  h  b  hi  h  h 
( riapa3UTapuü  BI13P,  JIa3apeecKoe,  KpacnodapcnuU  npaü,  CCCP) 

Ochobhbimii  BpejurrejiHMii  b  ceMeuKOBBix  ca^ax  Ha  uepHOMopcKOM  nooepenibe  Kpac- 
HO^apcKoro  Kpan  hbjihiotch  nSjiOHHaa  njio,n;o}KopKa,  KajiHtjiopHHHCKaH  ipHTOBKa  h  TeTpa- 
HiixoBbie  Kjiem,H.  CncTeMaTiiHecKHe  MHoroKpaTHBie  xiiMHuecKHe  oöpaöoTKH  npoTim  njio- 
ftOHiOpKH  BBISBIBaiOT  MaCCOByiO  THÔejIB  9HTOMO(|)arOB  H  aKapH(|)arOB,  HMeiOIHHX  BaHîHOe 
3HaHeHHe  b  orpaHHueHiin  uiicjieiiHOCTH  BpeflHTejien.  YcTaHOBJieHa,  b  uacTHOCTii,  rnöejib 
OT  HAoxiiMHKaTOB  BbicoK03(|)(|)eKTHBHBix  ecTecTBGHHBix  BparoB  TeTpaHHXoBBix  KJiemeii  — 
xiilu,hbix  KJieipeH  com.  Pkytoseiidae  ( Typhlodromus  aberrans  Oud.,  T.  finlandicus  Oud., 
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Amblyseius  similis  Koch  n  £p.),  a  TaK>Ke  3HTOMO(|)aroB  KaJiH<$cpHHHCKOH  ipiitobkii — 
xmn,iibix  KOKpiiHeJunift  Chilocorus  renipustulatus  Scriba  n  Ch.  bipustulatus  L.  h  napa- 
31IT0B  Prospaltelia  perniciosi  Tow.,  Aphytis  proclia  Wik.  B  pe3yjibTaie  rn6ejra  ecTecT- 
BeHHbix  BparoB  naöJiio^aioTCH  BcntiinKii  pa3MHO>KeiiiiH  KJiem,eii-(f)HTO(|)aroB  n  napacTaeT 
‘iiicjieiiHocTb  rpiiTOBKii.  3to  onpe^ejineT  aKTyajibHOCTb  H3BICK8HHH  hoblix  npnoMOB  3a- 
ipiiTbi  cagoB  OT  BpeflHTejieii. 

npii  nocTanoBKe  nccjie.n;oBaHMM  b  3tom  HanpaBJieiiHH  mbi  hcxo^iijih  ns  cjie^yioipiix. 
nojioHíemin:  a)  flOHTejibnocTL  3HTOMo$aroB  He  rapaHTnpyeT  b  ^ocxaTOHHon  Mepe 
coxpaHHocTb  ypoman  ot  noBpeH^eHiiii  hojiohhoh  njio/i;o>KopKOH  h  Kajiii<|)opHiiHCKoii 
miITOBKOH,  HTO  BbI3bIBaeT  HeoÔXO^HMOÇTb  HpOBeßeHIIH  flOnOJIHHTejIBHBIX  MepOHpHHTIIH 
upo  tub  Ha3BaHHbix  BpeflHTejien;  6)  ecTecTBeHHbie  Bpam  naftemno  no^aBjimoT  pa3MHO- 
HvOHHe  TeTpaiiHxoBbix  KJiemeii,  nosTOMy  npoBOßiiMBie  b  ca^y  oöpaöoTKii  He  ^ojukhm 
CyipeCTBeHHO  CHHHtaTB  UIICJieHHOCTB  XHIgHBIX  c|)HTOCeiiH^;  b)  COHOTaHIie  OÖpaÖOTOK 
c  ^eHTejibHOCTbio  9HTOMO(J)aroB  MO/KeT  ßbiTb  ^ocTiirHyTo  nyrreM  Hcnojib30BaiiHH  ÖHonpe- 
napaTOB,  oÖJiaAaioipnx  cejieKTHBHWM  /jeiicTBiieM. 

B  nojießbix  onwTax  npoTiiB  njioßmKopKii  npiiMeHHJiCH  b  pa3Jiirmbix  KOHpeHTpapnax 
ßnonpenapaT  3riTo6aKTepim,  noJiynaeMBiii  na  ocuoße  KpiiCTajiJioo6pa3yioin;eH  ßaKTepim 
Bac.  thuringiensis  var.  galleriae  Isak. 

B  1966  r.  neTLipexKpaTHoe  onpLicKiiBamie  1%-h  cycneH3Men  3HTo6aKTepnHa  c  ao- 
öaBKoh  0.01  %-ro  cesnua  nosBOJiiuio  chh3Htl  KOJiiroecTBo  noBpeHí^eHiibix  njio^OB  ¿jo 
12.1%  (b  KOHTpojie  34.9%).  B  onbiTax  1967  r.  Ta  nœ  cxeMa  onpLicKiiBannn  obecneuiuia 
ciiii/Kenne  noBpejKßemiocTH  njio^OB  go  5.9%  npn  58.4%  b  KOHTpojie.  3$(|)eKTHBH0CTH 
3am;HTbi  ypoman  0Ka3ajiacB  6jin3Koiï  k  pe3yjibTaTaM  xo3HHCTBeHHoii  oôpaôoTKH  ce- 
BIÏHOM. 

B  pejiHX  nogaBJieniiH  KajimJiopHHHCKOH  ihhtobkh  npiîMeHHJiocb  onpbicKHBaHne 
cycneH3iieii  npenapaTa,  npuroTOBJieiîHoro  Ha  ocHOBe  naToreHiioro  rpnôa  Coniothyrium 
piricolum  Potebnia.  OöpaöoTKa  npoBogHjracB  KaK  hhctoh  cycneH3neH  rpnôa  b  g03ii- 
poBKe  8  Kr/ra,  Tan  h  c  goôaBKon  1%-h  sMyjibcmi  npenapaTa  N°  30.  CMepTHOCTb  miï- 
tobkiï  Ha  pacTemiax,  oöpaöoTaHHbix  npenapaTOM  rpnôa,  cocTaBHJia  82.6%,  Ha  y^acTHe 
npiiMeneimn  1%-h  sMyjibCHH  npenapaTa  N°  30  —  80.1%  h  jihihb  26.5%  b  KOHTpojie. 

Iîcnojib30Ba.HHe  gjin  oôpaôoxoK  önonpenapaTOB  no3BOJiiijio  coxpaHHTb  b  cagax  no- 
jie3Hbix  njieiiHCTOHonix.  y-qeTH  noKa3ajni,  hto  cooTHomenne  xhihhbix  h  pacTHTejiBiio- 
HAHbix  KJiemen  npn  npiiMeneiran  SHToöaKTepima  H3MeHneTCH  He3HaHiiTejiBiio  h  cocTaB- 
JIH6T  1.1  :  1,  b  to  BpeMH  Kan  npn  oôpaôoTKe  ceBimoM  —  0.1  :  1  (b  KOHTpojie  2.4:  1).  Hh3- 
Kaa  HHCjieHHocTb  reTpamixoBbix  KJienjeH  oöycjioBJiena  coxpaHiiocTbio  xhihhbix  KJiemen. 

Ilpn  npHMeHeHHH  3HTo5aKTepiiHa  coxpaHneTcn  TaKme  3HanHTejiBHaH  nacTB  ecxecT- 
BCHHbix  BparoB  hôjiohhoh  njiogoîKopKH.  TaK,  KOJinnecTBo  rycemin;,  napa3HTnpoBaHHbix 
TaxHHOH  Neoplectops  pomonella  Schnabe  et  Mokrzecki,  Ha  ynacTKe,  oSpaooTamiOM 
3HTo6aKTepHHOM,  cocTaBHjio  14.5%.  b  KOHTpojie  25.3%,  a  Ha  yuacTKe  xo3hhctb6hhoh 
OÖpaÖOTKH  CeBHHOM  JIHHIb  2.4%.  IIpHMepHO  10—15%  yXOgHIgHX  Ha  OKyKJIHBaHIie  n 
guanay  3HpyiomHx  ryceiraii;  yHimToœaeTCH  xhih;hbimh  yxoBepTKaMH,  MHoroHomKaMn 
H  MypaBBHMH  Lasius  emarginatus  01.,  Formica  rujibarbis  Fbr.,  Tapinoma  sp.,  Ha  koto- 
pBix  ÔHonpenapaTBi  He  0Ka3BiBai0T  OTpngaTejiBHoro  bjihhhhh. 

OnpBicKHBaHHe  cycneH3Hen  KOimoTHpnyMa  He  OKa3BiBajio  ryôiiTejiBiioro  bjihhhhh 
na  xiiihhbix  KOKgnHejunig  —  xiiJioKopycoB.  Ha  gepeBBHX,  oöpaöoTaHHBix  sthm  6nonpe- 
napaTOM,  nepe3  Mecnn;  nocjie  onpBi ckiib aHHH  5bijio  yHHHTo>KeHo  XHipHimaMii  23.6%  oco- 
5en  KajiH^opHHHCKOH  ipHTOBKH,  a  b  cjiynae  onpBicKHBaHnn  npenapaTOM  JVTs  30  kojih- 
neCTBO  yHHHTOHîeHHBIX  XHHÇHHKaMH  ipiITOBOK  CHH3HJIOCB  ftO  7.2%. 

npiiBe^eiiHBie  MaTepuajiBi  cBHji;eTejiBCTByioT  o  npHHpnnnajiBHOH  bo3MO)khocth  no- 
CTpoeHHH  HHTerpnpoBaHHOH  nporpaMMBi  b  öopBÖe  c  BanmenHiHMH  Bpea;HTejiHMH  caffa. 
B  ocHOBe  3T0H  nporpaMMBi  3aji0HieH0  npiiMeHemie  npenapaTa  3HTo6aKTepiiHa  c  flo6aB- 
KOH  CeBHHa  npOTHB  nJIO^OJKOpKH  II  KOHHOTHpnyMa  npOTHB  KaJIH^OpHHHCKOH  m,HTOBKH 


INTEGBATED  CONTROL  OF  ALFALFA  PEST  APHIDS  IN  CZECHOSLOVAKIA 

P.  S  t  a  r  y 

(Institute  of  Entomology,  Czechoslovak  Academy  of  Sciences,  Praha,  CSSR) 

The  pea  aphid,  Acyrthosiphon  pisum  (Harris)  is  common  on  alfalfa  and  in  some 
years  even  heavy  outbreaks  have  been  observed.  The  spotted  alfalfa  aphid,  Therio- 
aphis  trifola  (Mon.)  is  less  common,  occurring  namely  in  warmer  districts  and  its 
overpopulations  seem  to  be  rare. 

Our  main  interest  has  been  paid  to  the  pea  aphid.  The  fundatrices  appear  very 
early  in  spring,  emerging  from  the  overwintering  eggs,  and  produce  parthenogenetic 
progeny.  The  latter  may  be  found  for  the  rest  of  the  season  until  the  late  autumn; 
then  the  sexual  progeny  occurs,  which  deposits  eggs  on  the  base  of  alfalfa  stems. 
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Aphid  overpopulations  are  most  common  when  the  early  spring  period'  is  relati¬ 
vely  warm,  hut  they  can  also  occur  somewhat  later  in  the  season.  The  hot  summer 
period  is  connected  with  a  general  decrease  of  aphid  population,  while  increase  may 
again  he  observed  in  the  autumn  when  cooler  temperature  conditions  occur. 

Aphidius  ervi  Haliday  seems  to  be  the  most  important  natural  enemy  of  the 
aphid.  Its  occurence  in  spring  is  very  closely  coincident  with  that  of  the  aphid,  so  that 
the  second  instar  fundatrices  are  already  parasitized;  the  percentage  of  parasitization 
is  very  high  at  this  period,  reaching  100%  in  some  plots  and  being  over  50%  in  ave¬ 
rage.  Nevertheless,  soon  thereafter  the  parasite  is  not  capable  to  limit  the  increase 
of  aphid  population,  which  may  reach  economic  levels.  Although  several  increases 
of  parasite  population  may  be  observed  during  the  season,  they  mostly  do  not  follow 
those  of  the  aphid;  the  density-dependence  is  obscured  by  several  factors  such  as 
cutting,  etc.  The  parasite  starts  to  hibernate  earlier  than  the  aphid,  so  that  the  aphid 
sexuales  may  deposit  their  whole  supply  of  eggs. 

Experiments  on  the  integration  of  the  effect  of  insecticides  with  the  action  of 
A.  ervi  have  already  been  done  in  1960  by  Obrtel  (1961).  Some  insecticides  were  found 
useful  being  selective  in  action  with  respect  to  parasite  mummies  and  corresponding 
treatment  program  was  elaborated. 

We  have  tried  to  introduce  another  parasite,  Aphidius  smithi  Sharma  and  Subba 
Rao  from  abroad  to  unify  its  effect  with  that  of  the  indigenous  parasite  and  support 
the  efficiency  of  natural  enemies  of  the  aphid  in  this  wray. 

In  1967  experiments  we  tried  to  establish  A.  smithi  at  the  same  period  when 
A.  ervi  starts  to  appear  in  spring  to  recognize  whether  their  seasonal  occurrence  could 
coincide.  We  have  even  improved  the  temperature  conditions  to  favour  A.  smithi 
in  building  plastic  tents  over  some  plots  in  an  alfalfa  field.  In  one  of  them,  only 
A.  smithi  was  released,  in  the  another  one  —  prior  to  parasite  release  —  laboratory 
stock  of  aphids  was  released  to  form  satisfactory  host  supply  in  case  that  the  present 
population  of  the  pea  aphid  would  be  too  low\  Although  the  use  of  tents  caused  the 
increase  of  average  temperature,  the  Fi  progeny  of  A.  smithi  was  practically  none  in 
both  tents;  moreover,  heavy  parasitization  of  aphids  by  A.  ervi — which  overwintered 
in  the  plots  —  was  observed.  These  experiments  indicate  that  A.  smithi  could  occur 
later  in  the  season  than  A.  ervi  and  this  difference,  which  corresponds  also  with  tem¬ 
perature  preference  of  both  species,  seems  to.  be  promising.  In  1968,  experiments  on 
the  hibernation  of  A.  smithi  have  been  undertaken,  and  release  of  the  parasite  in  the 
course  of  the  season  is  planned  for  1969. 


nPOEJIEMA  COBMECTHOTO  HCriOJIBSOBAHHH  3HTOMOOATOB 
H  MHKP00PTAHH3M0B  AJIH  nOAABJIEHHH  CEJIBGK0X03HÏÏCTBEHHBIX 

BPEAMTEJIER  B  ArP0BH0U,EH03AX 

V.  A.  Stschepetilnikova,  N.  S.  Fedorintschik  — 

B.  A.  IU,eneTHJifcHHKOBa,  H.  G.  Oe^opnHnnK 

(Bcecow3Hbiü  uHCTUTi/T  3CLU{UTbi  pacrenuu,  Jlenumpad,  CCCP) 

B  nocjie^HHe  ro,u,Li  b  cbh3h  c  pa3BHTneM  nccJieflOBamiH  no  MiiKpooprammiaM, 
BH3P  BLiflBUHyji  HOBoe  HanpaBJienne  b  ónojiornaecKon  6opt6e  —  coBMecraoe  iicnojn.- 
30BaHne  3HTOMO(|)aroB  h  MHKpoopraHH3MOB  b  oftHHX  n  rex  jKe  arpo6non,eH03ax  ,n,Jin 
oöorameHHH  nocjie^mix.  3to  no3BOJiaeT  nepenra  k  oS'te^HHeHmo  OT^ejiLimix  pa3po3- 
HeHHHX  npneMOB  b  e^HHLin  KOMnJienc,  aBJiaiomnnca  ochoboh  nocTpoeiinn  nmerpapo- 
BaHHBix  cncTeM  öoptöti  c  npeoôJia^aHneM  ônojiornaecKnx  h  ßpyrnx  iiexHMiiaecKiix 
cpe^CTB.  npn  onpe^ejieHnn  MacnrraôoB  3am;HTHfcix  Meponpaaran  ôojitmoe  3Haaemie 
npnoôpeTaeT  npora03HpoBaHHe  ancjieHHOcTn  BpeflHBix  h  nojie3Htix  bh^ob. 

XuMHuecKan  6opt6a  flojinoia  paccMaTpnBaTLca  nan  OÆHa  h3  cocTaBHtix  aacTeii 
ynpaBJieHna  KyjiLTypHLiMii  6non,eH03aMH.  CyrgHOCTL  cncTeM  3an],HTLi  nyatTypti  ^ojinma 
3aKJiiouaTLca  b  TaKOM  peryjinpoBaHnn  cocTaBa  h  ancJieHHOcTn  bhæob  b  arpoóiiopeno- 
3ax,  npn  KOTopoM  ppcraraeTca  npeoöjia^aioipaa  pojiL  noae3Hbix  oprami3MOB. 

KoMnjieKCLi  npneMOB  önojioriiaecKon  6opi>6i>i  Haaajin  pa3pa6aTBiBaTbca  BH3P  n 
ÆpyrnMn  yapea^ennaMU  b  nepßyio  oaepeßB  npoTHB  BpeßiiTejien  hjio^oblix  h  oboiphbix 
KyjibTyp.  HccaeßOBamin  Hanöoaee  npoßBHHyjincB  b  HenoToptix  panoHax,  r^e  30M11- 
HaHTHLin  h  KOHCTaHTiiBiH  Bn/];  b  arpo6non;eH03ax  ca^a  —  aöjiomiaa  nao^oampKa  —  pa3- 
BHBaeTca  b  o^hom  noKOJieHHii  (3a6anKajibe  11  BëJiopyccna) .  3jieMeHTbi  aToro  KOMnaenca 
cjie^yioipne:  ce30HHaa  K0Ji0HH3an,na  3(|)(|)eKTHBHbix  bh^ob  h  BiiyTpnBiißOBBix  $opM 
TpnxorpaMMti  ( Trichogramma  cacoeciae  pallida  11  T.  embryophagum)  npoTHB  aojiou- 
Hon  njio^oHiopKii;  Bacillus  thuringiensis  var.  galleriae  b  (fiopMe  ônonpenapaTa  amo- 
öaKTepnHa  npoTHB  jmcTorpbi3ymHx;  coxpaHeHne  anapn^aroB  n  aiiTOMO(|)aroB  orpannae- 
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lineivi  h  3aMeHoñ  xiiMimecKHX  oopaöoTOK;  noceB  HeKTapoHocoB  æjih  npnBJieneHHH, 
ITO^KOpMKH  H  HaROHJieHHH  3HT0M0$ar0B. 

ripn  HcnHTaHHHX  npnMeHHJiacB  oflHa  paHHeßeceHHHH  o6pa6oTKa  npoiHB  3HMyiO' 
iu,ero  3anaca  Bpe^HTejien  n  6ojie3Hen  (MeflHHHpti,  tjih,  napina  h  ,n;p.)  HHTpo<|)eHOM  — 
npenapaTOM,  He  CHHJKaiomHM  hhcjichhoctb  xhhjhbix  RJienjen. 

Ha  ynacTKax  c  onojioranecRon  öopBÖon  cooTHomeHHe  xhih,hbix  h  Bpe^aux  hjio/jo- 
bbix  KJienjeñ  cocTaBJiHJio  b  cpe/pieM  1:1.  B  pe3yjiBTaTe  xnnjHBie  RJienpi  ( Typhlodro - 
mus  rhenanus ,  Phytoseius  macropilis  h  ,n;p.  Phytoseiidae )  no^aBJiHJin  pa3MHOîKeHiie 
KpacHoro  HÖJiOHeBoro  RJienja,  öyporo,  öofipBimHHROBoro  h  flpyrnx  Tetrany  chidae. 
3(|)(|)eKTHBHBIMH,  B  OCOÔeHHOCTH  B  MeCTaX  3HM0BKH,  OKa3aJIHCB  TaRÎRe  XHH^HBie  KJIOHBI 
Anthocoridae  ( Anthocoris  nemorum)  h  Miridae  ( Campylomma  verbasci).  Ha  ynaCT- 
Kax,  OöpaÖOTaHHBIX  HflOXHMHRaTaMH  (ceBIIHOM,  AAT  H  flp.),  XHIPHHKH  HpaRTHHeCRII 
yHimTO/KaJiHCB,  a  Bpe^HBie  rjicih,ii  pa3MH0>RaJincB  b  Macee  (,n;o  400  oco6en  Ha  jihct). 

Ha  HeKTapoHocax  ROHpeHTpnpoBajracB  b  öojibhihx  ROjinnecTBax  napa3HTBi  h  xhih;- 
hhkh  —  nepenoHHaTOKpBijiBie,  ^BynpaijiBie,  jRynn  h  rjiohbi,  Kan  HanpnMep  mnpoRo 
H3BecTHBie  napa3HTBi  höjiohhoh  mojih  Ageniaspis  fuscicöllis ,  Nytobia  fenestralis ,  xnin;- 
HHKH  A.  nemorum  h  C.  verbasci. 

npHMeHeHHe  3HTo6aRTepnHa  npnBOflnjio  k  hojihoh  rnöejin  höjiohhoh  mojih,  yHnn- 
TO/KeHHIO  OCHOBHOH  MaCCBI  JIHCTOBepTOK  (70—80%)  H  ßpyrHX  JIHCTOrpBI3yni;HX  Bpe^H- 
TeJien.  B  pe3yjiBTaTe  ncnojiB30BaHHH  TpnxorpaMMBi  BJiaroJuoönBon  (T.  pallida)  n 
3acyxoycTOHHHBOH  ( T .  embryophagum)  ftocTnrajiacB  3apaæeHH0CTB  hhii,  HJioßOJKopRH 
Ha  70—80%,  a  noBpejR^eHHocTB  höjiok  cHHJKaJiacB  b  3 — 5  pa3  no  cpaBHeHnio  c  KOHTpo- 
jieM.  Pa3pa6oTaHHBin  KOMnjieKc  npneMOB  SnojiornaecKon  6opBÖBi  BHeflpneTCH  b  npo- 
II3BOT];CTBO. 

HanaTa  pa3pa6oTKa  aHajiornnHoro  KOMnjieKca  ,o;jih  panoHOB  c  bbicokoh  nncjien- 
HOCTBK)  njiOflOîKopKn,  r,n;e  Bpe^HTejiB  pasBHBaeTCH  b  ppyx  n  öojiee  noROJiemiHX. 

B  ÆonojraeHHe  r  TpnxorpaMMe,  ^aromen  TaM  HenocTOHHHBin  3(|)(|)eRT,  naynaeTcn 
B03MOÎRHOCTB  npHMeHeHHH  MHRpOOpraHH3MOB.  B  HeROTOpBIX  OHBITaX  3(|)<j)eRTHBH0CTB 
MiiRpoÖHBix  npenapTOB  3HTo6aRTepnHa  n  ôoBepmia  npnÖJiHJKaJiacB  r  3(fxf)eRTHBH0CTH 
HHceRTiipn^oB  (ceBHHa,  xjiopo$oca,  HanpnMep,  b  MojiflaBnn,  b  Jla3apeBCROM 

panoHe  KpacHOflapcRoro  Rpan  n  flpyrnx  bbixoæ  HenoBpeîR^eHHBix  hjio^ob  ^ocraraji 
92—94%.  OflHaRo  pemeHne  npoöJieMBi  b  stoh  30He  3aTpy^HHeTcn  H3-3a  Bpe^HocHOCTii 
Rajin(|)opHHHCROH  hj;htobrh. 

II3  nepsHHHoro  onara  Rajin^opmincROH  ih;htobrh  (,I(ajiBHero  BocTORa),  r,o;e  ee 
HiicjieHHOCTB  peryjinpyeTCH  b  ochobhom  npocnaJiBTejuion  ( Prospaltelia  perniciosi) , 
öbijio  npoH3Be^eHO  3RcnepnMeHTajiBHoe  nepecejieHne  napa3HTa  bo  btopiihhbih  onar  — 
npe^ropBH  CeBepHoro  KaBRa3a.  3a  3th  to^bi  b  pe3yjiBTaTe  aRRJinMaTnsapnn  npocnajiB- 

TeJIJIH  HHCJieHHOCTB  RaJHI(|)OpHHHCROH  HJHTOBRH  B  OHBITHBIX  Ca^aX  pe3RO  CHH3HJiaCB 
(c  4-ro  ßo  1-ro  öajuia)  h  Bpe^perejiB  npaRTnnecRn  yTpaTHji  xo3HncTBeimoe  3HaneHiie. 

BblHCHeHO,  HTO  OflHHM  H3  peryjIHTOpOB  HHCJieHHOCTH  RaJIH^OpHHHCROH  mHTOBRH 
MOHieT  HBJiHTBCH  rpnö  ROHHOTiipHyM  ( Coniothyrium  pericolum).  Hapn^y  c  sthm  npo- 
Be^eHBi  paôoTBi  no  nepecejieHHio  c  JJajiBHero  BocTORa  XHm;HHRa  TJien  xapMoimn 
(Leis  axyridis)  b  ca^Bi  panoHOB  HepHOBnpRon  o6ji. 

Pa3pa6oTan  11  b  Teneime  5  JieT  mnpoRO  anpoönpoBaH  b  npon3Bo^cTBeHHBix  onBi- 
Tax  npneM  coBMecTiioro  HcnojiB30BanHH  3HTOMO(|)aroB  n  MHRpoopraHH3MOB  npOTiiB 
ocHOBHBix  Bpe^HTejien  RanycTBi,  no3BOJiflioiri;HH  6e3  XHMHnecRnx  oöpaöoTOR  3ain¡HTHTB 
RyjiBTypy. 

Ha  npnMepe  napa3HTOB  rjiaBHBix  Bpe^HTejien  RanycTBi  nccjie^yiOTcn  nyTH  chhhîc- 
hhh  HMMyHHTeTa.  ToRCHHecRoe  ^encTBne  MHRpoopraHH3MOB  iiapyinaeT  3am,HTHBie  peaR- 
piin  ryceHHu,  Bpe^HTejicn  r  napa3HTaM,  He  cRa3BiBancB  OTpnpaTejiBHo  Ha  caMnx  napa- 
3iiTax.  B  CBOK)  onepe^B  3HT0M0$arn  hbjihiotch  nepeHoennRaMn  nH^eRUinn.  B  onBiTax 
c  RanycTHOH  öejiHHROH  anaHTejiec  ( Apanteles  glomeratus) ,  OTRJia^HBan  niipa  b  ryce- 
hiih;,  Hm^npnpoBaHHBix  B.  thuringiensis  var.  galleriae ,  nepeHOCHJi  öaRTepnn  33opoBBiM 
ryceHHH;aM;  rnöejiB  nx  ^ocTnraJia  70 — 80%.  Bochphhmhhboctb  HaceROMoro  r  MHRpo- 
opraHH3MaM  MO/ReT  öbitb  noBBirueHa  b  pe3yjiBTaTe  ocjiaÖJieHHn  opraHH3Ma  xo3HiiHa 
(Bpe^HTejm)  b  cbh3h  c  3apanteHHeM  napa3HTHnecRHM  HaceROMBiM,  niiTaioipnMCfl  ero 
reMOJiHM(|)OH,  opraHaMH  n  TRaiiHMH. 

B  npnpo^e  coBMecTHan  ^enTejiBHOCTB  napa3HTHHecRnx  HaceROMBix  n  MHRpoopraiiii3- 
MOB  cnOCOÖCTByeT  pa3BIITHIO  3HH300THH  B  nOHyJIHH,HHX  Bpe^HTeJieH,  HTO  ÖBIJIO  HpOCJie- 
Hieno  bo  B3aiiMOOTHomeHHHX  napa3HTa  Meniscus  agnatus  n  Bnpyca  rpaHyjie3a  npn  Mac- 
COBOH  3nii300THii  cepoH  3epHOBOH  coBRH  b  Ka3axcTane  b  1950—1961  rr. 
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THE  ROLE  OF  THE  NATURAL  ENEMIES  IN  REGULATION 
OF  THE  COTTON  PESTS  NUMBERS  IN  NORTH  AFGHANISTAN 


E.  S.  S  u  g  o  n  j  ai  e  V,  M.  V.  S  t  o  1  j  a  r  o  v,  Sh.  A.  U  m  a  r  o  v  — 

E.  C.  C  y  r  o  h  h  e  b,  M.  B.  C  t  o  ji  h  p  o  b,  III.  A.  y  Map  ob 

(Zoological  Institute,  Acad.  Sci.  USSR,  All-Union  Institute 
of  Plant  Protection,  Leningrad;  Institute  of  Zoology  and  Parasitology  Acad. 

Sci.  Tajik  SSR,  Dushanbe,  USSR) 

The  two-year  investigations  of  the  cotton  field  community  in  North  Afghanistan 
where  no  treatments  with  universal  insecticides  were  done.  Approximately  120  main 
species  of  Arthropods  inhabit  Afghanistan  cotton  fields:  24  species  fall  into  plant¬ 
feeding  category,  59  species  are  predators  and  parasites,  and  about  20  are  so-called 
indifferent  species,  feeding  on  some  organic  rests,  weeds  etc. 

Zoophagous  species  form  a  specific  complex  characteristic  for  the  given  ecosystem 
during  the  whole  season.  It  should  be  noted  that  sometimes  the  number  of  general 
predators  can  exceed  that  of  some  plant  feeders,  that  is  their  potential  preys.  Any  enemy 
related  to  the  given  complex  cannot  alone  control  population  density  of  some  cotton 
pests  at  low  level  during  the  whole  season,  but  such  an  effect  may  take  place  when 
all  general  enemies  act  together.  A  continuity  of  intensive  suppressing  effect  of  this 
complex  upon  phytophagous  species  populations  is  achieved  by  the  increase  in  num¬ 
bers  of  one  or  more  natural  enemies  at  the  moment  when  numbers  of  other  decrease. 

A  constant  relation  of  certain  natural  enemies  with  a  biotope,  polyphagy  and 
considerable  numerical  abundance  determine  their  important  function  as  "the  biolo¬ 
gical  barrier”  preventing  pest’s  reproduction. 

It.  is  likely  that  the  indifferent  biocenotic  component  functions  as  an  important 
buffer  composing  a  great  part  in  the  diet  of  general  predators  when  numbers  of  po¬ 
tential  cotton  pests  are  insignificant.  Thus,  this  component  prevents  predator  popu¬ 
lations  from  starvation  and  migration. 

In  North  Afghanistan  the  amplitude  of  population  oscillations  of  the  most  po¬ 
tential  cotton  pests  are  small  and,  in  general,  their  density  does  not  reach  an  eco¬ 
nomic  injury  level.  Only  about  6  species,  mainly  sucking  pests  and  sprout  injuring 
ones,  sometimes  can  reach  the  above  mentioned  level.  Considerable  total  abundance 
of  all  arthropods,  complexity  of  interactions,  and  high  degree  of  balance  are  cha¬ 
racteristic  of  the  ecosystem  of  cotton  field  in  North  Afghanistan.  It  seems  to  be  due 
to  the  following  circumstances. 

Diversity  of  arthropod  fauna  is  in  a  direct  consequence  of  heterogenous  agricul¬ 
tural  landscape.  Small  sizes  of  fields  of  different  crops  in  combination  with  numerous 
hedges,  orchards  and  irrigative  ditches  create  certain  grounds  for  the  prosperity  and 
quick  exchange  of  arthropod  fauna  including  beneficai  species. 

We  suppose  that  the  initial  situation  in  formation  of  cotton  community  may  be 
of  great  importance  in  the  following  events  occuring  in  community,  particularly 
in  arid  regions.  The  more  the  value  of  the  ratio  enemy  number  to  that  cotton 
aphid  at  the  initial  period  of  the  community  formation  the  smaller  the  amplitude 
of  aphid  population  fluctuations  in  the  second  half  of  the  season.  The  argicultural 
practice,  in  particular  sowing  time,  has  an  essential  importance  for  the  formation 
of  the  steady  cotton  community.  If  the  sowing  took  place  sufficiently  early  (in  Ap¬ 
ril),  the  formation  of  the  cotton  community  starts  early  too,  and  at  the  end  of  June, 
in  general,  is  completed,  as  this  process  is  favoured  by  the  microclimate  and  the  sweet 
plant  exudation  secreted  by  the  cotton  leaves  which  attract  some  adult  predators, 
for  example  Chrysopa  carnea ,  Polistes  wasps.  If  the  time  of  sowing  was  late 
(at  the  end  of  May)  the  formation  of  cotton  community  proceeds  very  slowly. 
As  a  result  such  a  community  becomes  too  "friable”,  and  the  general  ecological 
situation  is  unsteady.  Under  the  similar  conditions  in  unsteady  type  fields  the  po¬ 
pulation  densities  of  cotton  aphid,  cotton  thrips  and  spider-mite  reached  economic 
injury  level,  while  in  steady  type  fields  it  fluctuated  being  at  the  level  below  econo¬ 
mic  threshold  during  the  whole  season. 

In  North  Afghanistan  the  amplitude  of  population  density  fluctuations  of  the  most 
cotton  associated  arthropod  species  is  determined  by  the  factors  of  the  natural 
control,  particularly  by  the  action  of  general  predators,  wheras  treatments  with 
pesticides  are  not  applied  for  cotton  protection  on  a-  large  scale.  The  necessity 
of  control  of  several  cotton  pests  makes  the  problem  of  maintenance  of  the  existing 
favourable  balance  difficult  enough  as  the  biological  mechanisms  maintaining  it 
can  be  easily  destroyed.  The  mentioned  contradiction  can  be  solved  within  the  limits 
of  integrated  control  system.  In  general  terms,  an  agricultural  practice,  evaluation, 
selection  and  application  of  low  dosages  of  selective  intecticides  (Sayfos,  Metasystox, 
Cottonix)  against  sucking  pests  and  seed  treatment  before  sowing  with  chlororganic 
insecticides  against  sprout  injuring  pests  are  the  main  measures  to  create  an  integra¬ 
ted  control  system. 


13  Tpyabi  XIII  M3K 
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3nH300T0JI0rHHECK0E  HAIIPABJIEHHE  MMKPOEHOJIOrHHECKOPO 
METOftA  EOPbEEI  G  BPEßHblMII  HACEKOMbIMH  H  ACIlEKTbl 

Ero  PA3PAEOTKH 


E.  V.  Talalaev-E.  B.  TajiajiaeB 

(IlpKijTCKuü  soc.  ijHueepcureT,  CCCP) 

B  HCn0JIB30BaHIIH  MIIKp00praHII3M0B  B  Öoptße  C  BpeßHBIMH  HaceKOMBIMH  HaMeTH- 
jiiiCB  pBa  iianpaBJieHHH  —  3nii300TOJiormiecKoe  h  önoiraceKTiipHpHoe.  He3aBiicHMO  ot 
IipupO^BI  MIIKpOOpraiIII3MOB  BOIipOC  06  IICKyCCTBGHHO  BOCnpH3BOflHMOÍÍ  B  nonyjiHpiiHX 
nacenoMBix  3hii3oothii  pojmieH  pemaTBCH  cooTBeTCTBemio  ÔHOJiornnecKoii  KOHpenpira 
JI.  B.  TpoManieBCKoro.  IIapa3iiT-MHKpo6  nan  BHp  Mo>KeT  cyrpecTBOBaTB,  nona  ecTB  co- 
OTBGTCTByiOmiIII  eMy  ÔHOJIOriIHeCKHH  X03HIIH.  AHTarOHHCTIiaeCKïïe  OTHOmeHIIH  MGîK^y 
naTorGHHBiM  MiiKpoopraiiH3MOM  h  X03HHH0M  B03HHKJIH  b  pG3yjiBTaTG  sBOjiiopim  napa- 
3HTa  h  Grò  xo3Hima.  BnojioriraecKiiii  xo3hiih  mojkgt  pocTaBJiHTB  napa3HTy  pGcypcBi  nn- 
TaHHH  TOJIBKO  pO  nopBI  pO  BpGMGHII.  ECJIH  OHH  IICCHKJIH,  napa3HT  pOJDKeH  CMGHHTB- 
HripHBiipyyM  xo3flima  Ha  ppyron  impHBHpyyM.  Ecjiii  cmghbi  hg  npoii3onpeT,  napa3iiT 
HGpGCTaiIGT  CyipGCTBOBaTB.  MhOÎKGCTBGHHOCTB  CJiyHaGB  TaKIIX  CMGH  napa3iiTOM-MiiKpo- 
6oM  HHflHBH^yyMOB  6lI0JI0rHHGCK0r0  X03HIIHa  B  ero  CTapHHX  II  nopOHi^aGT  3HH300TIII0. 

0HH3OOTHII  y  IiaceKOMBIX  B  3aBHCIIM0CTH  OT  HX  6n03K0JI0riIH  MOryT,  nO-BHpHMOMyr 
npoTenaTB  pa3JiiiHHBiM  o6pa30M.  He  iicKJHonaeTCH,  hto  b  HenoTopBix  cjiynanx  MaccoBBie 
3a6ojieBaHHH  MoryT  npiiHHTB  cnopapiinecKnii  xapaKTep. 

9nH30oTOJioriraecKoe  nanpaBJieHiie  no3BOJiHeT  nccjiepoBaHHH  b  oÖJiacTii  ncnojiB30ßa- 
HHH  MHKp00prami3Ma  B  ÖopBÖe  C  BpepHBIMII  HaceKOMBIMII  nOCTaBHTB  B  paMKH  CTpO- 
roro  H030JioriiHecKoro  sKcnepiiMenTa,  a  iiMeHiio:  BO-nepBBix,  BcecTopoHHe  ii3ynHTB  B03- 
Ôy^HTeJIH  H  BBI3BIBaeMBIH  IIM  IIH(|)eKpHOHHBHI  npopeCC;  BO-BTOpBIX,  B  CTapHHX  HaceKO- 
Moro  HccjieflOBaTB  oTpejiBHBie  ojicmghtbi  3nii300TmiecKoro  npopecca. 

B  3T0M  njiane  noppoôno  ii3yneHa  cenrapeMiiH  cnôiipcKoro  mejiKonpnpa  ( Dendro - 
limus  sibiricus  Tshtv.),  BBi3BiBaeMaH  Bacillus  dendrolimus  Talalaev.  Oco6ghhoctbio 
B.  dendrolimus  hbjihgtch  to,  hto  3Ta  6apiuuia  iipn  HacTynjiemin  He6jiaronpiiHTHBix 
ycjioBini  opiioBpeMemio  co  cnopaMii  o6pa3yeT  KpiiCTajuiimecKiie  Tejinpa  —  iihkjho3Hh, 
oÖJiapaioipne  chjibhbim  TOKcmiecKiiM  pencTBiieM.  06pa30BaHiie  stiix  Tejiep.  HecoMHeHHor 
HMeeT  npHMoe  OTiiomemie  k  coxpaHeHiiio  Biipa  napa3HTa  h  HeKOTopBiM  o6pa30M  o6t>hc- 
HHeT  MexaiiH3M  3apa>KeHHH  ôïiojiorHnecKoro  X03HiiHa  h  jioKaJiH3apnio  napa3HTa  b  ero* 
opraHH3Me.  CnopBi  h  iihkjik)3HH  hbjihiotch  c^aKTopaMH  coBepnieHHo  paajimmoro  6110J10- 
rnnecKoro  3HaaeHHH.  CnopBi  bbisbibbiot  iih^gkphohhbiii  npopecc,  a  iihkjiio3hh  — 

HHTOKCHKapiIK). 

BHemHee  npoHBJieinie  cenTiipeMHH  npeiiMyipecTBemio  c  JieTajiBHBiM  iicxopoM  npii- 
xophtch  Ha  nepnop  OKyKJiiiBaHiiH,  Korpa  pe3HCTeHTH0CTB  rycemip  pe3Ko  cmiJKaeTCH. 
B  CBH3H  C  TeM  HTO  OTKpBITaH  (|)a3a  00Jie3HII  npilXOpiITCH  Ha  BpeMH  MeTaM0p$03a  ry- 
CeHHH,  B  6a60HGK,  IIII(|)HH,HpOBaHIie  ryceHIIU,  MOBKHO  np0H3B0pHTB  B  pa3HBie  0Tpe3Kli 
BpeMeHH  po  MeTaMop(|)03a.  üosTOMy  pjimia  jiaTGHTHoro  iijih  miKySaprioiraoro  nepnopa 
KOJieÔJieTCH  OT  HGCKOJIBKHX  pHeH  po  IieCKOJIBKHX  MeCHpeB.  HeM  ÖJIHJKe  epOK  HH^)HH,1I- 
poBamiH  rycemip  k  MeTaMop(|)03y  b  6a6onKy,  tgm  Kopone  iiHKyôapHOHHBiii  nepiiop. 

ryceHHpBi,  iiaxopHipnecH  b  HHKyôapiiomioM  nepnope  pa3BHTHH  cenrapeMmi,  pac- 
CMaTpHBaiOTCH  KaK  3  a  o  p  o  b  bi  e  ôapiiJiJiOHOCHTejin,  imeiorpiie  pemaioipee  3Ha- 
HeHiie  pjiH  pa3BHTiiH  3nii300THxiecKoro  npopecca. 

Pa3rap  6ojie3Hii  HaaimaeTCH  c  momgiitg  njieTemia  rycemipeii  KOKOHa  ii  3aKaHHii- 
BaeTCH  y  pa3JiiiHHBix  ocoöpö  b  pa3Hoe  BpeMH  b  TeneHiie  Beerò  MGTaMop(|)03a  b  6a6oaKy 
BHJiOTB  po  BBUieTa  nocjiepHeñ.  Pa3rap  6ojie3Hii  naipe  Beerò  3aKannnBaeTCH  JieTajiBHBiM 
HcxopoM.  nepnop  peKOHBajiecpeHpiiH  imc|)eKpnoHHoro  npopecca  ocTaeTca  Heii3yneHHBiM. 

Tpex(|)a3HaH  cncTeMa  nepepann  B03ÖypiiTejiH,  pa3pa6oTaimaH  JI.  B.  TpoMaineB- 
CKHM,  BnojiHe  npneMJieMa  pan  nepepanH  B.  dendrolimus  b  nonyjiHpriHX  cnòspcKoro 
mejiKonpapa  ot  öojibhbix  oeoöen  3popoBBiM.  MexaHH3M  stoii  nepepann  B030ypnTejm, 
KaK  H3BecTH0,  cjiaraeTCH  113  Tpex  nocjiepoBaTejiBHBix  $a3:  BBiBepemin  B036ypnTejiH 
ns  öojiBiioro  opraiiH3Ma  SiioJioranecKoro  xo3Hima,  npeÖBiBamiH  ero  bo  BiiemiieH  epepe 
h  BHeppeHHH  ero  b  3popoBBiii  opraHii3M  önojioriinecKoro  xo3HHiia.  BBiBepeHiie  ocy- 
ipecTBjiaeTCH  npH/KH3HeHHo  c  3KCKpeMeHTaMii  ii  co  iHKypKaMH  bo  BpeMH  jiiiHBKH  ryce- 
imp  ii  nocMepTHO  —  c  npopyKTaMii  nicT0JiH3a  BHyTpeHHiix  opranoB  rycemip.  nyTB 
BiieppemiH  pocTOBopno  H3BecTeH  TOJIBKO  opnn  —  nepopajiBHBiH.  B  nojieBBix  ycjioBiinx 
Gbijiii  ycTanoBJieHBi  cjiepyioipiie  (|)aKTopBi  nepepann  B.  dendrolimus  ot  öojibhbix  ryce- 
imp  3popoBBiM:  ynoTpeôJieHiie  b  nHipy  xboii  b  onarax  iictohiiiikob  im^eKpiiii,  o6pa3yio- 
ipnxcH  b  KpoHax  pepeBBeB  nocjie  rii6ejiii  OKyKJiiiBmiixcH  rycermp;  BBinapeHiie  aTMo- 
C(|)epHBix  ocapKOB,  KOTopBie  pacmnpHiOT  c(|)epy  peiicTBiin  onaroB  sapa3Bi;  6apHJui0H0- 
ciiTejiBCTBo;  MHrpapHH  3popoBBix  rycemip  nepe3  onam  3apa3Bi;  MnrpapHH  SapmuioHo- 
CHTejien,  KOTopBie,  pacnoji3ancB  no  mgcthocth,  o6pa3yioT  nocjie  ni6ejiii  bo  BpeMH  MeTa- 
Mop(|)03a  b  KOKOiiax  ponojiHiiTejiBHBie  onarn  iictobiihkob  HH^enpnii. 
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HenpepbiBHOCTB  nepe^a^ii  Bacillus  dendrolimus  npn  HCKyccTBeHHO  Bbi3BaHHOM  ami300T0-3 
jionwecKOM  npoijecce  b  nonyjmu,HH  cnönpcKoro  mejiKonpn^a. 


YcTaHOBJiGHo,  hto  ryceHHupi  b  mojkjigthom  roay  (III — V  B03pacTBi)  ycTonanBBi 
K  ceniniteMnii.  Tyceimpti  IV — V  B03pacT0B,  öyayan  3apaaîeHHBiMii,  yxoaaT  b  3HMOBKy 
öes  KaKiix-Jiiiöo  npusHanoB  3aöoaeBaHiia.  B  caeayroipeM  jigthom  roay  ko  b  p  e  m  e  h  ii 
o  k  y  k  a  ii  b  a  h  h  a  y  stiix  ryceHHn,  npoaBaaioTca  Bee  npii3HaKH  3a6oaeBamia  cenTii- 
peMneii  h  ohh  b  Macee  nornöaiOT  Kan  nepea  caMBiM  naeTeHneM  kokohob,  Tan  h  b  Konpe 
Ha  Bcex  CTaanax  npeBpaipemia  b  öaöoaKy  (cMepraocTB  MoiKeT  aocraraTB  98%). 

Pa3BHTiie  3nii30oTHaecKoro  npopecca  bo3moikho  tojibko  b  tom  cayaae,  ecan  oöecne- 
qnBaeTCH  HenpepBiBHocTB  nepeaaan  B030yaHTeaa  ot  o^hoh  oco6h  ÖHoaornaecKoro  xo- 
3Hima  k  apyron. 

ripii  ncKyccTBGHHO  BBi3BaHHOH  3hii300thii  HenpepBiBHocTB  nepepaan  B.  dendrolimus 
ocymecTBJiaeTCH  no  caeayioipeH  cxeMe  (cm.  pncyHOK).  Momght  nepBHaiioro 
poBaHHH  HBjmeTCH  HanajiOM  boshhkhobghhh  3nH300TiiaecKoro  npopecca.  Ecjiii  Haaaao 
3HH300TiiqecKoro  npopecca  npiixoaHTca  Ha  aioöoii  Mecan;  JieTa  b  MeaçaëTHOM  roay, 
Koraa  rycemipBi  Hanöoaee  ycToiiaiiBBi  k  3aöoaeBaHHio  cenTHpeMHen,  to  aaTeHTHBiii 
(  iiHKy  6  a  pno  hhbih  )  nepiiop  cenTiipeMHii  flaineaBHBiH;  npn  nepBHaHOM  HH^npupoBaHHii 
ryceiiiiH  BecHon  b  a ë Thom  ropy  JiaTeHTHBin  nepnop  aaöoaeBaHna  KopoTKim.  B  oöonx 
cayaaax  rycemipBi  CTaHOBaTca  öapiiaaonocHTeaHMH.  B  aëraoM  ropy  aaTeHTHBiii  nepnop 
3nH300TnaecKoro  rrpopecca,  HanaBuinnca  b  MeaîaëTiioM  ropy  nan  BecHon  b  aëTHOM 
ropy,  npn  pe3K0M  chhjkghhh  pe3iiCTenTHOCTii  öapiiaaoHociiTeaeH  ko  BpeMemi  oKynan- 
BaHHa  nepexopiiT  b  OTKpBiTyio  (JiopMy.  nornöaioipHe  öapiiaaoHOCHTean  o6pa3yioT 
b  Kponax  pepeBBeB  poaroBpeMemiBie  oaarn  hctohhhkob  hh^)gkh,hh,  cayaiarpne  pe3ep- 
ßyapoM  B.  dendrolimus  pan  BTopiiaHBix  HH^HpnpoBaHHH.  Ha  stom  3aKanqHBaeTca  nep- 
BBiH  pnna  pa3BHTiia  3nii300Tiiii  cenTiipeMiiH,  BBi3BiBaeMoii  B.  dendrolimus  nan  ee 
npenapaTOM. 

Caepyioipiie  pimaBi  paaBHTiia  onncBiBaeMon  3nH300THii  poaiKHBi  HaaaTBca  caMO- 
CTOHTeaBiio  c  Hii(|)naHpoBaHHH,  npoiicxoparpiix  b  MeamëTHBie  h  aëTHBie  ropBi  b  pe- 
3yaBTaTe  aKKyMyaapmi  cnop  B.  dendrolimus  bo  BHeimieH  epepe  npn  rnöean  ryceHHp. 
3tii  HH^iipupoBaHHa,  naao  noaaraTB,  npiiBeayT  k  nocTeneHHOMy  BBiMHpaHHio  rneaKO- 
npaaa  n  orpaniinemiio  BpepHon  ero  peaTeaBiiocTH.  3to  öypeT  HaöaiopaTBca  ToaBKO  npn 
HCKaioaGHHH  MnrpapiiH  öaöoaeK  H3  neHii(|nipHpoBaHHBix  TeppHTopnii  aeca.  OcnoBHaa 
Macca  ryceHHn;,  kbk  noKa3BiBaiOT  HaöaioaeHiia,  riiöneT  b  nepBOM  pmuie  pa3BHTiia 
3nn300Tiin. 

Haao  noaaraTB,  hto  paccMOTpeHHBie  acneKTBi  pa3BHTiia  3mi300THii  cenrapeMim 
ciiÔHpCKoro  meaKonpaaa  b  ii3BecTHoii  Mepe  MoryT  6bitb  ncnoaB30BaHBi  pan  pa3pa6oTKii 
3rin300ToaornaecKoro  nanpaBacriiia  b  othohighhh  ppyrax  BpeaHBix  naceKOMBix. 


nyTH  nOBBiniEHHH  POJIH  3HTOMOOArHBIX  HACEKOMbIX 

B  CAftAX  MOJIAABCKOH  cgp 

V.  I.  Talizky  — B.  H.  TaaniiKii 

(IIhctutijt  3au{UTbi  pacrenuü  wso-3anadHUx  paüonoe  CCCP,  Kumunee,  CCCP) 

npn  XHMHaecKOH  oöpaöoTKe,  npoBopHMon  TpaKTopHoii  BeHTHaaTopnoii  nan  aBiia- 
PHOhhoh  annapaTypoH,  aBTOMaTHaecKii  oöpaöaTBiBaiOT  Bee  pepeBBa  noapaa.  B  caaax 
CMemaHHOH  nocapKii  nopoa  h  coptob  3to  npHBoaHT  k  yBeanaeHHio  KoanaecTBa  o6pa- 
6otok,  H3aHiHHHM  3aTpaTaM  ir  yHHHTOHíeHHio  Ha  Been  naorpaan  HaceKOMBix  aiiTOMOifia- 
roB  h  onBiaHTeaen.  CoapaipeHiie  KoanaecTBa  xiiMHaecKHX  o6pa6oTOK  n  npoBeaeHiie  kx 
Ha  B03M0JKHO  MeHBHieH  naoipaaH  öyaeT  cnocoöcTBOBaTB  noBBimeHHio  poan  3iiT0M0$a- 
roB  b  orpaHnaermn  ancaeHHOCTH  BpeanTeaeñ.  B  cbh3ii  c  3Thm  b  hobbix  caaax  pe- 
aecooöpa3Ho  pasMeipaTB  copTa  oaHon  nopoati  c  yaeTOM  cpoKOB  co3peBaHna,  noBpea<- 
aaeMOCTH  Hanöoaee  cymecTBemiBiMH  BpeanTeaaMH  h  6oae3iiaMH  h  TaK,  htoöbi  mohîho 
ÖBiao  BBiöopoaHO  npoBoanTB  xiiMiiaecKHe  oöpaöoTKH. 

naoaoBBie  Hoplocampa  HMarniiaaBHoe  HHTaime  npoBoanT  Ha  nopoaax,  sapßeTaio- 
ipnx  paHBine,  aeM  ocHOBHaa.  C  peaBio  nx  KOHpeHTpapHn  b  Hacaa^aeHiiax  rpyrnn  h 
caiiBBi  BBicaaiiiBaiOT  paHo  3an,BeTaioiH;He  BBicoKOKaaecTBeHHBie  copTa  aaBiaii  —  Prunus 
divaricata ,  a  b  HacaiKaemiax  aöaonn  —  pano  3apBeTaioin;iie  copTa  rpyrnn.  npiiMaHoa- 
HBie  nopopBi  pa3Mein;aiOT  b  Bnae  1 — 2  paaoB  aepe3  80  m  ochobhoii  nopoati.  XimnaecKyio 
oöpaooTKy  npoBoaaT  ToaBKO  npHMaHoaHon  nopoati  b  Haaaae  ee  pBeTeHHa.  3to  ho3bo- 
aaeT  coxpaHHTB  na  3iiaaHTeaBHOii  naorpaan  3HTOMO(|)aroB,  h  ocoöeHHO  Diadegma  mac¬ 
rostoma  ri  Lathrolestes  luteolus. 

Mnorne  Bnai>i  napa3iiTOB  BecBMa  cyipecTBeHHBix  BpeanTeaen  aßaaiOTca  BMecTe 
c  TeM  napa3HTaMii  MOHO<|)nTO<|)arHBix  BHaoB,  oöriTaioipiix  Ha  HeKOTopBix  HenaoaoBBix 
nopoaax.  HanpnMep.  Diadegma  armillata ,  Ageniaspis  fuscicollis  H  HeKOTopBie  apyme 
napa3iiTBi  Yponomeuta  malinellus  h  padellus  aßaaiOTca  napa3HTaMH  Yponomeuta  cog- 
natellus  na  Evonymus  H  Y.  mahalebellus  Ha  Cerasus  mahaleb ,  a  Prionomitus  mitratus 
n  apyrnp  napa3HTBi  Psylla  pyri  aßaaiOTca  napa3HTaMii  Psylla  peregrina  n  apymx  Mean- 
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nini,  Ha  Crataegus.  Hajimiie  b  cafl03am;HTHi>ix  nojiocax  Tamix  nopoß  aoji/Kiio  cnocoö- 
CTBOBaTb  naKonjieiiiiio  b  cagy  pnfta  BiigoB  9iiTOMO<|)aroB. 

SnaHiiTejibHyio  hiicjighiioctb  9HTOMO$aroB  mojkiio  coxpamiTb  nyTeM  cenapupoBa- 
iriin  hx  h 3  coônpaeMbix  «3HMHHX  riie3,n;»  Aporia  crataegi  h  Euproctis  chrysorrhoea , 
KJiaflOK  h  ni],  Malacosoma  neustria  h  Lymantria  dispar.  Ocoôoro  BiiiiMaimn  3acJiyîKHBaeT 
coxpaHeHiie  Aphelinus  mali  —  ociiOBiioro  napa3HTa  Eriosoma  lanigerum. 

IIoBLimeHHe  pojiii  3HTOMoc|)aroB  pa3pemaeTcn  h  nyTCM  pa3yMiioro  Hcnojib30BaiiiiH 
nGCTHgHgOB.  HeOÖXOßHMOCTb  H  cpOKH  HX  npHMeiieHHH  ÆOJI>KHbI  OÔOCIIOBBIBaTLCH  flail- 
HLIMH  HIICJieHHOCTH  II  3HaHHM0CTII  BpeflHTeJieH,  HX  ÔHOJIOrHH,  a  TaKHie  CKJiaAblBaiO- 
îpeiicH  CHTyan,neH  b  ^enTejibHocTii  aiiTOMO(J)aroB,  cnoco6noH  jioKaJiH3iipoBaTb  pojib 
ocHOBHbix  BpefliiTejieii.  HanpiiMep,  ganm  b  cjiyuae  bbicokoh  uhcjighhoctii  nepe3imo- 
BaBiHiix  jihbhhok  Parthenolecanium  corni ,  ho  npn  3apaHîeHiin  hx  Blastothrix  confusa 
He  Hii/Ke  30%  b  HaïuHx  ycjiOBiiax  xiiMimecKyio  oôpaôoTKy  bgciioh  npoBogiiTb  He  cne- 
flyeT. 

/Jjih  napa3HTOB,  HaxoAHipnxca  b  MyMHHx  hjih  b  KOKOiiax,  Miiorne  xhmhhgckhg 
npenapaTbi  MeHee  onaciibi.  Ilpn  o6pa6oTKe  npoTHB  Psylla  pyri  b  nepHog  MyMH^ima- 
h,hh  jihhhhok,  3apa}KGHHbix  napa3HTaMH,  ocHOBiran  Macca  MeaHHupbi  6yaeT  yniriTO- 
Hceiia,  a  3HaxniTGJibHaH  nacTb  napa3iiT0B  b  MyMimx  coxpanaeTCH. 

BbicoKyio  3(|)(J)GKTHBHOCTb  b  6opb6e  c  JiHCTorpbi3yii]HMH  rycemipaMii  n  hôjiohiioh 
nnoaojKopnoH  BToporo  noKOJieHHH  aaeT  onpbicKiiBaHHe  3HTo6aKTcpiiHOM  b  coHeTanim 
c  JîÀT  hjih  xjiopo(J)ocoM  npn  KOHH,eHTpau;HH,  b  10  pa3  MeHbHie  oSbihhoh.  Tanan  o6pa- 
6oTKa  b  Hanajie  KOKOHiipoBaiiHa  Diadegma  armillata ,  KOTopoe  nacTynaeT  HecKOJibKO 
paiibine,  aeM  y  3aopoBbix  ryceiniii;  Yponomeuta ,  pe3Ko  H3MeHaeT  cooTHomeHne  aHcaeii- 
HOCTH  BpeaHTejia  h  napa3iiTa  b  nojib3y  nocjieaHero. 

TjiyOoKoe  nocjieaeiîcTBHe  aa  nocJieayioiaHe  cTaanii  pa3BHTiia  BpeanTejia  OKa3BiBa.ao 
npiiMeHeHiie  aHTOÔaKTepiiHa,  Bbi3biBaa  noBbiineHHyio  cMepTHOCTb  KyKOJioK  h  chh/KGhiig 
HJIOaOBHTOCTH  CaMOK. 

npHMGHeHiie  aHToOaKTepima  b  coaeTaHim  c  MajibiMH  ao3aMii  XHMHaecKiix  necTii- 
pnaoB  OKa3biBaeT  cpaBHiiTejibHo  Meiibinee  ryÔHTejibHoe  BJinaHiie  na  aHTOMOc|>aroB, 
aeM  Te  œe  aaoxiiMHKaTbi  b  oObihhbix  ao3HP°BKax.  9to  aBJiaeTca  eiu;e  oamiM  H3  nep- 
cneKTHBHbix  nyTeii  noBbimeiiHa  pojin  aiiTOMO(|)aroB  b  caaax. 


OFFSPRING  SEX  RATIO  CONTROL  IN  THE  PARASITIC  HYMENOPTERA 
B.  M.  Tchumakova  —  B.  M.  HyMaKOBa 


{ All-Union  Institute  of  Plant  Protection,  Leningrad,  USSR) 

Sex  ratio  of  the  offspring  by  means  of  oviposition ,  of  fertilized  (female)  eggs 
on  large  hosts  and  unfertilized  (male)  eggs  on  small  hosts  is  a  rule  for  all  groups 
of  parasitic  Ilymenoptera  —  solitary  or  gregarious. 

According  to  the  data  of  our  laboratory  the  solitary  endoparasite  of  Pseudococ¬ 
cus  citri  Risso  —  Leptomastix  dactylopii  How.  ( Chalcidoidea )  oviposits  92.3%  ferti¬ 
lized  eggs  in  mealybugs  2.4 — 2.9  mm  long,  and  81%  unfertilized  eggs  in  mealybugs 
1.2 — 1.8  mm  long.  The  physiological  state  of  the  host  does  not  have  a  direct  influence 
on  the  sex  ratio  of  its  parasite.  If  a  female  of  L.  dactylopii  oviposits  in  different 
stages  of  the  host  whether  in  the  young  or  mature  mealybugs  that  differ  only 
a  little  in  size,  as  a  result  of  different  nutritional  conditions,  the  sex  ratio  of  the  pa¬ 
rasite  is  the  same  in  both  cases.  If  the  host  (P.  citri)  was  reared  on  different  parts 
of  the  plant:  sprouts  or  tubers  of  potato  and  differed  in  size  a  little  (2.1 — 2.2  mm) 
as  well,  the  sex  ratio  of  L.  dactylopii  had  a  small  difference  and  was  64.3  and  54.0% 
females,  respectively.  In  the  gregarious  parasites  Habrobracon  hebetor  Say  and 
Trichogramma  evanescens  Westw.,  the  ability  of  a  female  to  control  the  sex  ratio 
of  the  brood  according  to  the  size  of  the  host  becomes  evident  when  they  have 
the  choice  of  depositing  eggs  simultaneously  in  large  or  small  hosts. 

The  progeny  of  T.  evanescens  consists  of  60 — 70%  females  when  they  oviposit 
in  small  eggs  of  Sitotroga  cerealella  Oliv,  and  of  85 — 90%  females  in  case  of  oviposi¬ 
tion  in  large  eggs  of  the  cabbage  moth. 

For  species  of  parasitic  Hymenoptera  that  have  bisexual  and  unisexual  races 
with  sympatric  distribution  it  was  revealed  that  a  50  :  50  sex  ratio  was  typical  for 
the  area  that  was  the  most  distant  from  that  inhabited  by  the  unisexual  form; 
the  nearer  the  areas  were  to  each  other  the  greater  the  number  of  females  became 
in  the  bisexual  population  until  it  reached  75 — 80%  females.  For  instance  Aphytis 
proclia  Wlk.  (a  parasite  of  armored  scale  adult  stages)  in  the  Caucasus  develops 
as  a  biparentaì  race  in  the  north  foothills  and  as  a  uniparental  race  on  the  coastline 
of  the  Black  Sea.  In  the  steppes  of  Kabardino-Balkaria  the  sex  ratio  of  A.  proclia 
is  1:1,  in  the  foothills  —  2  :  1,  near  to  the  sea  3:1  or  4  :  1,  whereas  on  the  coastline 
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1  :  0.  Under  laboratory  conditions  the  changing  from  bi-  to  unisexuality  in  the  Kabar¬ 
dino-Balkaria  race  of  A.  proclia  occured  during  one  generation;  we  did  not  observed 
any  inverse  changing  from  uni-  to  bisexuality. 

The  mechanism  of  egg  fertilization  and  offspring  sex  regulation  in  the  parasitic 
Hijmenoptera  is  inclosed  in  the  spermatheca  (Flanders,  1939).  It  acts  in  the  same 
way  in  all  groups  of  parasites. 

The  data  of  spermatheca  structure  and  its  action  in  more  than  40  species  of  Chal- 
cidoidea,  Braconidae ,  Iclineumonidae ,  Scoliidae ,  Tiphiidae ,  Scelionidae ,  Bethylidae 
and  Sphecoidea  has  shown  the  absence  of  any  valve  from  the  sperm  duct  and 
the  sperm  capsule.  One  exception  is  the  spermatheca  of  Leptomastix  dactylopii  where 
we  observed  a  sphincter  between  the  capsule  duct  and  sperm  duct.  In  the  sperm  cap¬ 
sule  the  sperms  are  stored  in  a  resting  state. 

The  resting  sperms  in  the  spermatheca  capsule  in  all  the  species  of  parasites 
investigated  had  the  spiral  form  with  the  head  of  the  sperms  turned  outside.  The  acti¬ 
vation  of  the  sperm  is  possible  only  by  penetration  of  a  proper  fluid  secretion  into 
the  spermatheca  capsule;  if  the  amount  secreted  was  large  all  the  sperm  cells  be¬ 
came  active  and  moved  along  the  capsule;  some  of  them  entered  the  seminal  duct. 
The  others  remained  in  anabiosis.  The  limits  of  the  sperm  activation  were  defined 
with  excreting  or  transfering  a  minimal  secretion  amount  into  the  spermatheca  cap¬ 
sule.  The  small  secretion  amounts  entering  the  spermatheca  capsule  were  regulated 
by  the  narrow  lumina  of  the  proper  ducts.  In  the  Chalcidoidea ,  Braconidae ,  Scelioni¬ 
dae !,  Scoliidae ,  Tiphiidae  and  Bethylidae  the  gland  duct  has  an  extremely  narrow  * 
lumen,  in  the  Iclineumonidae  it  is  the  capsule  duct. 


BJIHHHHE  TEMIIEPATyPBI  H  OTHOCHTEJIbHOÏÏ  BJIAHŒOCTH  B03AYXA 

HA  PA3BMTHE  XHIlfHOrO  KJIEIIJA  PHYTOSEIULUS  PERSIMILIS  A.-H. 

{PARASIT ¡FORMES ,  PHYTOSEIIDAE ) 

A.  T.  U  s  t  c  h  e  k  o  V,  G.  A.  B  e  g  1  i  a  r  o  v  — 

A.  T.  yrgeKOB,  r.  A.  EerjinpoB 

(BcecoK)3Hbiü  HayHHO-uccjiedoearejibcnuü  uncruryT  (ßuTonarojiocuu,  Mocnea,  CCCP) 

Hayueniie  rurpoxepMiinecKux  TpeöoBamiH  xHigHoro  KJierga  $HTOceiiyjnoca  h  njia- 
CTHHHOCTH  OTgeJIBHBIX  $a3  ero  pa3BHTHH  B  OTHOIUeHHII  TeMnepaTypBi  H  BJiaîKHOCTH 
B03gyxa  npegCTaBjmeT  3iiauHTejiBHBiH  HHTepec  gjin  MaccoBoro  pa3BegeHHH  h  onpege- 
jieHHH  panoHOB  ero  BepoHTHoro  npiiMeHeHHH  b  otkpbitom  rpyHTe.  B  onyöjiHKOBaHHBix 
paöoTax  npiiBogHTCH  HeKOTopue  gamme  o  bjihhhhh  na  $HTOceuyjiioca  TeMnepaTypBi 
h  BJiauiHOCTH  Kau  OTgejibHO  B3HTBIX  $aKTopoB  (EerjiHpoB  h  gp.,  1964;  Dosse,  1958; 
Chant,  1961;  Bravenboer,  Dosse,  1962;  Böhm,  1966;  Mori,  Chant,  1966,  h  gp.). 

HacTOHigee  cooöigemie  nocBnrgeno  pe3yjiBTaTaM  9KcnepiiMenTajiBHoro  imyueHHH 
KOMnjieKCHoro  bjihhhhh  KOHCTauTHtix  ycjiOBim  TeMnepaTypBi  h  BJiamiocTH  Ha  pa3Bii- 
xne  Ph.  persimilis  Ha  pa3HBix  9Tanax  OHToreHe3a.  HccjiegOBamm  npoBognjiHCB  b  1965  r. 
npn  iiiigiiBHgyajiBHOM  cogepHiamiii  xmgiiBix  KJieigeH.  HsynajincB  oTiiociiTejiBiiaH  BJia>K- 
HOCTB  B03gyxa  30.  50,  60,  70,  80,  90  h  98%  b  coueTaHHH  c  TeMnepaTypaMH  13,  18,  23, 
25,  27,  30,  33,  35  h  37°  C.  OTKJioneHHH  ot  3agammx  pemiMOB  BJianmocTii  He  npe- 
BBima.im  ±5%,  a  TeMnepaTypBi  —  ±0.5°. 

y CTaHOBJieHO,  uto  na  pa3HBix  9Tanax  OHToreHe3a  xingmiK  xapaKTepH3yeTcn  pa3- 
JIHHIIOH  nJiaCTIIHHOCTBIO  B  OTHOHieHHH  TeMnepaTypBi  H  OCOÖeHIIO  BJia>KHOCTH  B03gyxa. 

Kjiergn  Hanöojiee  TpeôoBaTejiBHBi  b  nepnog  9MÖpiioHajiBHoro  pa3BHTHH.  Tau,  npn 
TeMnepaType  35°  h  BBime  miga  He  MoryT  pa3BHBaTBCH,  ecjin  BJianmocTB  B03gyxa  Ha- 
xogiiTCH  Ha  ypoBHe  50%  n  HHHîe.  Ilo  Mepe  noHHHieHHH  TeMnepaTypBi  (ot  33  go  13°) 
pa3BHTue  hhh,  nponcxogHT  HopMajiBHo  b  öojiee  mnpoKOM  gnana30He  BJianmocTeii. 
ripn  TeMnepaType  33°  C  BBicoKan  BBDKHBaeMOCTB  hhh;  (go  100%)  HaÖJiiogajiacB  jihehb 
b  BapnaiiTax  c  BJianmocTBio  90  h  98%.  Ilpn  HOHiuKeHHii  TeMnepaTypBi  go  30,  27  h  25° 
unga  HopMajiBiio  pa3BiiB ajiiiCB  b  ycjiOBHHx  80,  90  h  98%-h  BJiaiKHOCTH.  ífajiBHeñmee 
HOHH/KeHne  TeMnepaTypBi  oöecneuiiBajio  pa3BiiTne  ochobhoh  MaccBi  hhh;  h  npn  öojiee 
HH3KOII  Bjia>KH0CTii  (70%).  BbiHCHeHO,  HTO  KpaTKOBpeMeHHoe  (9  nac.)  cogepuiaHHe  hhh; 
b  ycjiOBHHx  noiiHHieiiHOH  BjianmocTii  (50%)  ne  ona3BiBaeT  ryöiiTejiBHoro  bjihhhhh  Ha 
nx  pa3BHTiie.  npn  öojiee  gjiHTejiBHOM  cogepmaHira  (28  nacoß)  b  neöJiaronpHHTHBix 
ycjiOBHHx  BjiancHOCTH  (50%)  pe3KO  B03pacTaeT  npogcHT  niöejiH  hihi,  (go  70%). 

JThhhhkh,  hiim(|)bi  h  B3pocJiBie  KJieigH  MeHee  TpeöoBaTejiBHBi  k  onpyiKaioigHM 
ycjioBHHM.  Hx  pa3BHTHe  nponcxogHT  öojiee  iijih  MeHee  ycnemno  npn  OTHOCHTejiBHOH 
BJia>KHOCTH  B03gyxa  50%  n  BBime  b  mnpoKOM  gnana30ne  TeMnepaTyp  (13 — 33°).  Pa3- 
BHTHK)  xiugiiHKa  He  npenHTCTByeT  KpaTKOBpeMeHHoe  (3 — 4  naca)  B03geñcTBHe  h  öojiee 
bbicokoíí  TeMnepaTypBi  (40—42°).  OTHOCHTejiBHan  BJianmocTB  B03gyxa  OKa3BiBaeT  3Ha- 
HHTeJIBHOe  BJIHHHHe  Ha  Cp  OKU  pa3BHTIIH. 
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C  yBeJIHHeHHeM  BJia>KHOCTII  CpOKII  pa3BHTIIH  npil  OflllHX  n  TGX  /KG  TGMncpaTypaX 
3aMGTH0  coKpaipaioTCH.  Tan,  npn  27°  pa3Bimic  hhu;  æjiiitch  b  cpofliiGM  2.4  cyTOK  npn 
BJia>KHOCTn  60%  n  jiiihib  1.9  cyTOK  npii  BJianmocTii  98% •  Ha  pa3BiiTH6  ot  momgiitq 
BblJiynJIGHIIH  JIHHHHOK  flO  nOHBJIGHHH  B3pOCJIbIX  KJIGipGH  npH  TOÜ  >KG  TGMIIGpaTypG  TpC- 
OyGTca  b  cpGßHGM  4.3  cyTOK  npii  BJiaìKHocTii  50%  h  Jinmi,  3.6  cyTOK  npii  BJianmocTii 
90%.  CxOßHOG  BJIHHHIIG  BJia/KHOCTII  Ha  CpOKII  pa3BIITIIH  XHH^HHKa  0TM6H6H0  II  B  Ijpy- 
rnx  iiccjiG^OBaiiHLix  poKimax  TGMnGpaTypti. 

HanöojiGe  ÖJiaronpHHTHbi  æjih  oro  pa3BHTiiH  TGMHGpaTypbi  25 — 30°  b  coHGTaiiiiii 
c  OTHOCHTGJibiioH  BJiaîKiiocTbK)  B03flyxa  BbiHiG  70%.  npii  TGMHGpaType  25°  na  pa3BHTiie 
O^HOrO  HOKOJIGHIIH  TpGOyGTCH  B  CpCflHGM  6.0  CyTOK,  HpH  27°  —  5.5  cyTOK,  a  npii  30°  — 
4.9  cyTOK  cooTBGTCTBGHHO.  Pa3BiiTHG  $nTOC6Hyjnoca  npn  pa3iibix  TGMncpaTypax  npo- 
UCXOßHT  B  cpGflHGM  B  1.5  — 1.9  pa3a  ÔbICTpGG,  H6M  pa3BHTIIG  GTO  JKCpTBbl  —  nayTIIHHOrO 
KJiGipa  T etranychus  urticae  Koch. 

Ha  OCHOBaHIIH  ¿jaHHblX  O  npOßOJIJKHTGJIbHOCTH  pa3BHTIIH  (J)IITOCGÍÍyJIIOCa  no  H3BGCT- 
hoh  (|)opMyjiG  BjiyHKa  (KoHcaimHKOB,  1961)  6bui  bkihhcjigii  TGMncpaTypHbiH  nopor  oro 
pa3BIITHH  (npilÔJIIISIITGJIbHO  7°  C)  . 

CyMMa  3$(|)6KTHBHbIX  TGMHGpaTyp,  HGOÔXOflHMblX  flJIH  3âBGpiHGIIIIH  nOJIHOTO  piIKJia 
pa3BHTHH  XIimHHKa  B  3aBHCHMOCTH  OT  yCJIOBHH,  KOJI6ÖJI6TCH  B  npCflGJiaX  110—131°. 

BbIHCHGHO,  HTO  BJIâîKHOCTb  B03flyxa  OKa3bIBaGT  CyipGCTBGHHOG  BJIHHHIIG  Ha  npO- 
HCOpjIIIBOCTb  H  nJIO^OBIITOCTb  caMOK  (|)lITOCOHyJIIOCa.  C  nOHIIBKGHHGM  BJiaîKHOCTII  B03- 
flyxa  npOJKOpjIIIBOCTb  B03paCTa6T,  HO  yMGHbniaGTCH  kojihhgctbo  OTJIOHîGHHblX  Blip. 
Tan,  HanpnMGp,  npii  TCMncpaTypo  25°  b  coHCTanira  c  OTHociiTGJibHon  BJianmocTbio  bo3- 
#yxa  50—70%  o^Ha  caMKa  $HTOC6Hyjnoca  yriHHTOHiaGT  G/KccyTOHHo  21—23  oco6h  nay- 

TIIHHOrO  KJIGipa  B  pa3JIHHHbIX  CTa^HHX  pa3BIITHH.  Hpil  TOM  ÎKG  TGMnGpaTypG  B  COHGTB- 

HHH  c  BJia/KiiocTbio  B03flyxa  98%  ojpion  caMKoii  xiiipHiiKa  yHiiHTOHiaGTCH  jiiiiub  11  oco6gh 

JKGpTBbl. 

KOJIHHGCTBO  HHn;,  OTKJia^blBaGMblX  3a  CyTKII  OflHOH  CaMKOII,  B  CpGflHGM  npii  BJia>K- 
HOCTH  B03^;yxa  30,  50,  70—98%  paBHO  cootbgtctbghho  0.8,  1.3  n  4.2— 4.3. 

B  CBH3H  C  OTCyTCTBHGM  ^Hanay3bl  y  $HTOCGHyJIIOCa  HaMM  II3yHaJiaCb  B03MOHÎHOCTK 
XpaHGHHH  XHipHHKa  B  COCTOHHHH  OHCnGHGHHH  npii  nOHHJKGHHbIX  TGMHGpaTypaX 

(ot  —5  flo  +10°). 

yCTBHOBJIGHO,  HTO  ftJIH  XpaHGHHH  $HTOCGHyjIK)Ca  HaiIOOJIGG  ÖJiaronpiIHTHa  TGMnopa- 
Typa  +3°C  b  coHGTaHim  c  BbicoKOH  BJiaœHOCTbio  B03Ayxa  (90—98%).  Jlynuie  Beerò 

COXpaHHIOTCH  CaMKH,  a  MOJIOflb  H  HHpa  OHGHb  ÖbICTpO  HOrilÖaiOT.  npH  XpaHGHHH 
B  OHTHMaJIbHblX  yCJIOBIIHX  B  TGHGHIie  30 — 35  ßHGH  BbDKHBaOMOCTb  MOJIOßblX  CaMOK 
COCTaBJIHGT  80%.  yBGJIIIHGHIIG  ncpHOßa  XpaHGHHH  flO  40—45  flHGH  npHBOflHT  K  pG3KOMy 
CHIIHÍGHHK)  KOJIHHGCTBa  BblîKHBHIIIX  KJIGipGH  (flO  35%).  XpaHGHHG  B  TGHGHHG  60  flHGH 
BbIflCp>KHBaiOT  JIIIHIb  GflHHIIHHblG  OCOÖH. 


O  nPEAnOCBIJIKAX  AKKJIHMATH3AU,PIH  LEIS  AXYRIDIS  PALL. 

(I COLEOPTERA ,  COCCINELLIDAE ) 

K.  E.  Voronin  —  K.  E.  BopoHHH 

(BceCOK)3HblÜ  UHCTUTIJT  3dUÇUTbl  pdCTßHUÜ,  JleHUHZpdÔ,  CCCP) 

AKKJIHMaTII3an,HH  9HTOMO(|)arOB  —  OflHO  II 3  BGAyipiIX  HanpaBJIGHIlil  B  ÖHOJIOrHHGCKOM 
MGTOflG.  OÖbIHHO  OHa  OCyipGCTBJIHGTCH  B  pGJIHX  6opb6bI  C  BpG^IITGJIHMII-npiIIHGJIbpaMH, 
OKa3biBaK)rn;HMHCH  b  hobkix  panoHax  6g3  cbohx  3HTOMO(|)aroB.  Bmgctg  c  tgm  bosmohcho 
BCGJIGHHG  HOBbIX  BHflOB  3HTOMO(|)arOB  H  B  CJIOHÍHBHIIIGCH  arpo6nOIi;eH03bI  B  CHJiy  HX 
OTHOCHTGJIbHO  IIGCJIOHÎHOH  H,eHOTHHGCKOII  CTpyKTypbl.  U,GJIGC006pa3H0CTb  3T0r0  MGpO- 
npHHTIIH  BbI3bIBaGTCH  HGflOCTaTOHHOH  3(|)(|)GKTIIBH0CTbI0  MGCTHbIX  3HTOMO(|)arOB  flOMH- 
HâHTHblX  BpG/iHbIX  BH^OB.  KOMnJIGKC  3HTOMO(|)arOB  TJIGH  B  pHflG  30H  MOHÎHO  yCHJIHTb 
nyTGM  aKKJIIIMaTH3ai],HH  OTCyTCTByiOipiIX  B  MGCTHOH  (|)ayHG  XHipHbIX  K0KPHHGJIJIII3  KaK 
3(|)(|)GKTHBHbIX  a^)H^O$arOB.  B  3TOM  nJiaHG  JiaÖopaTOpHGli  ÖHOMGTO^a  BcGCOK)3HOrO 
IIHCTIITyTâ  SaipHTbl  paCTGHHH  HpOBO^HTCH  OnbIT  no  aKKJIIIMaTH3aiI,HII  XIIipHIIKa  TJieii 

Leis  dxyridis  Pall.  ( Coleopterd ,  Coccinellidde )  (BopoHHH,  1964,  1965,  1966). 

OTCyTCTBHG  ftOJIHOKHTO  TGOpGTHHGCKOrO  aHaJIHSa  MHOrOHHCJieHHbIX  npiIMGpOB  pa3- 
HOH  CTGHGHII  aKKJIHMaTH3an;HH  3HTOMO(|)arOB  SaTpyflHHGT  pa3pa6oTKy  KpHTGpiIGB  aKKJIII- 
MaTH3an,HH  n  nporH03HpoßaHHH  gg  ycnoxa.  AKKJiHMaTiisapnio  iiGJib3H  paccMaTpiiBaTb 
TOJIbKO  KaK  IIGKHH  X03HHCTBGHHbIH  npHGM,  HanpaBJIGHHblH  Ha  yflOBJIGTBOpGIIHG  3anpO- 
COB  OÖmGCTBa.  AKKJIHMaTH3aiJ,HH  nOCTOHIIHO  COnyTCTByGT  cyipGCTBOBaHHIO  BHflOB  II 
HBJIH6TCH  nacTbio  hx  3BOJiK)H,HOHHoro  npopGCca.  KHTpo^ypupoBaHiiaH  nonyjiHD,HH,  aK- 
KJIHMaTH3HpOBaBHIHCb,  npOflOJDKaCT  CaMOCTOHTGJIbHO  SBOJIIOHpOBaTb.  ripHMGHHTGJIbHO 
K  3HTOMO(J)araM  mki  noHHMaGM  aKKJiHMaTH3an,HK)  KaK  npopGCc  a^anTapHH  HHTpo/i;yii;ii- 
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poBaHHbix  nonyjiHiiiiH  k  hobbim  npnpoflHO-xo3HHCTBeHHBiM  ycjiOBHHM,  b  pe3yjiBTare 
KOToporo  oSecne^iiBaeTCH  ac^eKTiiBHan  3am;iiTa  cejiBCKOxo3HHCTBeHin>ix  nyjiBTyp.  Ta- 
Koe  npe,n;cTaBJieniie  06  aKKJinMaTH3an,HH  oTpanmeT  öiiojiorinecKyio  cyipiiocTB  npopecca 
il  o^HOBpeMeimo  no/piepKHBaeT  ero  KOHemiyio  pejiB. 

Ycnex  aKKJiiiMaTHsapnii  He  rapariTnpyeTCH  OTAejiBiio  b3htbim  $aKTopoM,  namiM  6bi 
3HaHHTeJIBHBIM  OH  HII  Ka3aJICH.  Tpy^HO  K  npHMepy  np0rH03Iip0BaTB  BepOHTIIOCTB  aKKJIH- 
MaTH3an,HH  nyTeM  conocTaBJiennH  coBpeMeHHBix  aHajioroB  noKa3aTejieii  KjnmaTa  mcct 
oÒHTaHHH  9HT0M0$ara  li  panona  HHTpoflyKpim.  AKKJiHMaTH3au;HH  ocymecTBjineTCH 
nocpe^CTBOM  aganTapmi.  Mbi  bbihchhjiii  y  L.  axyridis  Banmeñinne  9KOJioro-$ii3HOJioni- 
necKne  xapaKTepiiCTiiKn:  cnemiajnmamiio  b  OTHomemiir  nmpTB  n  CTapnajiBiiyio  npiiypo- 
qeHHOCTB;  ocobeimocTii  oÔMena  BeipecTB,  (^oTonepnofliwecKOH  peanpiiii  ii  ^nanay3Bi 
b  ?KH3HeHHOM  ipiKJie  XHipHHKâ  —  nan  ocHOBBi  no3HaHHH  B03Momioro  xapaKTepa  Ha- 
npaBJieHHocTii  ajjanTapHH.  IÍ3yqeHHe  L.  axyridis ,  npoBepeirHoe  b  ero  KopermoM  apeajie  — 
Ha  lore  CoBeTCKoro  JfajiBHero  BocTona,  cBnpeTejiBCTByeT  06  HCKJHOHHTejiBHo  bbicokom 
ônoTHqecKOM  noTeHpuajie  xiirpiniKa,  uto  HaxopnT  cBoe  BBipaniemie  b  hhcjichhom  npe- 
BOCxopcTBe  BHpa  Hap  ppyriiMH  KOKpimejijrapaMH  h  b  ero  cyrpecTBeHHoii  pojin  b  pima- 
MHKe  HHCJieHHOCTH  TJieil. 

BKOJiornqecKaH  njiacTinmocTB,  ocoöemiocTH  (|)OTonepHopiiqecKOH  peanpHii,  cxopctbo 
Haiiöojiee  BaamBix  noKa3aTeJien  CBHpeTejiBCTByiOT  o  tom,  hto  aKKJiHMaTii3au,HH  pajiBHO- 
BOCTOHHOH  nonyjiHitHH  L.  axyridis  nan6ojiee  Bepoaraa  b  JiecocTennoH  30He  CCCP. 
U|ejiecoo6pa3HOCTB  aKKJiiiMaTH3an,Hii  L.  axyridis  pHKTyeTCH  TeM,  hto  tjih  b  9Toii  30He 
ninpoKO  pacnpocTpaHeHBi  n  BpepoHocHBi,  a  MecTHBie  9HT0M0(|)arH  He  Bcerpa  9$(|)eK- 
THBHBi.  Mbi  paccMaTpHBaeM  L.  axyridis  Kan  MopejiBHBiii  oöneKT  aKKJiHMaTH3an,HH,  nop- 
jiemarpnn  oöcTOHTejiBHOMy  anajiasy  ire  tojibko  b  cjiynae  ycnenraoro  nepeceji ernia, 
ho  h  b  cjiynae  neypaan.  Tanoe  cpaBHiiTejiBiioe  H3yqeHire  papa  aKK jiiim axir 3iipy eMBix 
9HTOMO$aroB  no3BOJiiiT  noJiyaHTB  paHHBie  o  Hanöojiee  BanmBix  $aKTopax,  no3BOJiaio- 
rprix  npepBiipeTB  xop  aKKJiHMaTH3  apian  n  öojiee  rayöoKo  noHaTB  cyrpHOCTB  caMoro 
npopecca.  OnBiT  no  aKKJiHMaTH3an,HH  L.  axyridis  npoBopHTca  Ha  lore  ynpaiiHcKon  CCP. 
b  MepHOBiipKoiì  o6ji.  HaxoaipeHHe  3pecB  b  nocjiepyiorpHe  ropBi  nepe3iiMOBaBiHHX  æy- 
KOB  —  noTOMKOB  nepecejieHpeB  —  CBiipeTejiBCTByeT  o  bo3Moh<hoctii  aKKJiHMaTHsapnn 
xnrpHHKa. 


THE  BIOLOGICAL  CONTROL  OF  CHONDRILLA  JUNCEA  L. 

(SKELETON  WEED);  A  PRELIMINARY  UNDERSTANDING 

A.  J.  W  a  p  s  h  e  r  e 

(Chondrilla  Biological  Control  Unit,  Montpellier,  France)  1 

Chondrilla  juncea  L.  is  an  important  weed  of  wheat-fallow  cultivations  in  the 

Mediterranean  climate  areas  of  Australia.  Since  its  introduction,  between  1910  and 

1920,  it  has  spread  throughout  the  Eastern  part  of  this  area  and  it  has  recently 
been  found  in  the.  Western  part.  Control  by  chemical  and  agronomic  methods  is  only 
partially  successful.  However,  the  plant  is  rarely  a  weed  of  wheat  in  Mediterranean 
Europe,  but  occurs  predominantly  on  roadsides  and  in  abandoned  cultivations. 
For  these  reasons  C.  S.  I.R.O.  (Australia)  have  embarked  on  a  comprehensive  ecolo¬ 
gical  study  of  the  plant  and  the  organisms  attacking  it  as  a  prelude  to  future  biologi¬ 
cal  control  introductions. 

The  genus  Chondrilla  (sub-family  Cichoriaceae ,  family  Compositae)  appears  to 
have  originated  in  Southern  Russia  and  all  species  are  associated  with  light,  well 
drained,  sandy  or  pebbly  soils.  Only  two  members  are  found  in  Western  Europe  and 

it  appears  that  one  of  them,  Chondrilla  juncea ,  with  part  of  its  associated  fauna  and 

flora  has  spread  from  Southern  Russia  into  Western  Europe  ane  thence  to  North 
America  and  Australia.  The  climate  of  Southern  Russia  where  Ch.  juncea  probably 
originated  is  colder  and  drier  than  where  it  now  occurs  in  Western  Europe  and 
Australia.  A  study  of  the  plant  and  its  associated  organisms  has  therefore  commenced 
in  the  Mediterranean  areas  of  Western  Europe. 

Ch.  juncea  is  a  perennial  which  forms  a  rosette  in  autumn  or  spring  from  a  thin 
vertical  rhizome.  These  rosettes,  triggered  by  long  day-lengths  and  warm  tempera¬ 
tures  bolt  in  early  summer  to  produce  a  green,  multiflowered  shoot  which  bears 
small  yellow,  composite  flowers  untili  the  autumn.  The  plant  is  an  extremely  poly¬ 
morphic  apomict  and  the  Australian  types  differ  from  the  European.  Most  plants 
develop  from  existing  rhizomes  and  regeneration  by  seed  is  rare.  In  Australia,  root¬ 
stocks  cut  during  cultivation  regenerate  readily  and  a  rapid  spread  and  increase 
of  the  plant  occurs  thereby. 


1  Permanent  address  —  Australia. 
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Wheat  cultivation  methods  in  Australia  appear  to  he  biased  towards  producing 
dense  stands  of  Chondrilla  whereas  those  practised  in  Europe  are  biased  against. 
Moreover,  in  Australia,  wheat  is  grown  on  lighter,  sandier  soils  which  support  dense 
Chondrilla  populations. 

Apparently,  because  of  the  extreme  fragmentation,  in  Europe,  of  the  ecological 
factors  of  importance  to  Chondrilla ,  i.  e.  climate,  soil  type,  types  of  cultivation,  etc. 
only  one  isolated  site  of  about  20  km2  at  Viesti  (Southern  Italy)  has  been  found 
where  Chondrilla  approaches  the  densities  observed  in  wheat  over  many  hundreds 
of  kilometres  in  Australia. 

Present  knowledge  of  the  organisms  attacking  Chondrilla  is  mainly  based  on  stu¬ 
dies  made  by  Russian  scientists  in  the  1920’s  and  1930’s  when  certain  members  « 
of  the  Cichoriaceaes  were  investigated  as  a  source  of  rubber  latex.  Chondrilla  juncea 
was  among  the  species  examined.  Of  the  oligophagous  or  monophagous  organisms 
recorded,  one  group  is  not  found  in  Western  Europe,  possibly  because  of  geographi¬ 
cal  barriers  but  perhaps  also  because  of  an  inability  to  adjust  to  the  climate  change. 

Of  the  group  found  in  Western  Europe  only  three  species  are  found  commonly 
and  at  high  densities  in  the  climatic  areas  similar  to  those  of  the  Chondrilla  loca¬ 
lities  in  Australia.  These  are:  Uroleucon  chondrillae  Nev.,  an  aphid,  Acería  chondril- 
lae  Gan.,  an  eriophyid  gall-mite,  and  Puccinia  chondrillina  Bubak  et  Syd.,  a  rust 
fungus. 

Their  biologies  in  Southern  France  are  as  follows;  the  low  numbers  of  Uroleucon 
chondrillae  alate  sexuales  present  on  the  dying  flower  stems  and  new  .rosettes 
in  autumn  are  assumed  to  lay  overwintering  eggs.  Fundatrices  appear  in  the  spring 
on  young  rosettes  and,  from  March  to  June,  numbers  build  up  rapidly  to  high  densi¬ 
ties.  The  aphid  occurs  mainly  on  the  growing  tips  of  the  flower  shoot.  As  the  plant 
switches  from  the  vegetative  to  the  reproductive  stage  the  aphid  population  declines 
as  winged  adults  migrate  and  attacks  of  the  usual  aphid  predators  occur. 
From  the  flowering  period  onwards  the  aphid  remains  rare  although  a  slight  autumn 
increase  may  occur.  Despite  the  high  populations  of  U.  chondrillae  in  the  field, 
no  clear  cut  damaging  effect  is  observed,  although  young  rosettes  are  quickly  over¬ 
whelmed  in  the  Laboratory. 

The  gall  mite,  Acería  chondrillae,  overwinters  deep  within  the  rosette.  When  the 
flowering  shoot  develops  in  June,  the  mites  enter  the  young  buds,  feed,  lay  eggs  and 
produce  compact  leafy  galls  on  short  hypertrophied  stems  within  which  their  popu¬ 
lation  builds  up  rapidly.  At  the  end  of  the  season,  as  the  galls  die  the  mites  enter 
the  newly  developing  rosettes.  If  a  plant  is  attacked  heavily  all  flowering  buds  are 
replaced  by  galls  and  it  does  not  produce  seeds. 

The  monoecious  rust  fungus,  Puccinia  chondrillina ,  appears  on  the  young  rosettes 
in  autumn  and  spring  as  uredosori  and  severe  infections  can  occur  in  the  field  leading 
to  the  death  of  the  rosette.  When  the  flower  shoots  develop  in  April  the  uredosori 
appear  on  them  but  these  are  replaced  by  teleutosori,  which  produce  the  overwintering 
spores  from  July  onwards.  A  heavily  infested  plant  is  at  the  end  of  the  season  (Sep¬ 
tember)  completely  covered  by  brown  extruding  sori  and  few  flower  buds  develop 
and  the  plant  dies  before  seeding.  The  rust  does  not  attack  the  underground  portion 
of  the  plant  and  this  remains  to  produce  new  rosettes  in  atumn  or  spring.  However, 
these  new  rosettes  often  become  attacked  by  new  uredosori. 

The  life  histories  of  the  three  above  species  are  closely  geared  to  that  of  Chond¬ 
rilla  juncea.  Studies  have  also  commenced  on  other  organisms  associated  with  Chond¬ 
rilla,  notably  another  aphid  species,  Chondrillobium  blattnyi  Pint.,  and  the  fungi 
Ascochytella  chondrillina  Sacc.,  and  Leveillula  taurica  (Lev.)  Arnaud. 

However,  rhizomatous  perennating  plants  need  only  to  replace  that  proportion 
of  their  total  population  which  is  equal  to  their  annual  death  rate  to  maintain  popu¬ 
lation  levels.  In  Chondrilla  such  replacement  occurs,  by  seed,  by  multiple  rosette 
production  and  by  regeneration  of  roots  cut  during  cultivation.  If  the  latter  cases 
are  sufficient  to  achieve  replacement  then  total  destruction  of  seeding  capacity 
would  have  no  biological  control  effect  on  established  populations.  Consequently, 
studies  are  being  considered  to  determine  the  effect  of  the  known  organisms  on  the 
amount  of  material  stored  in  the  overwintering  rhizomes. 

A  small  group  of  organisms  have  been  recorded  as  attacking  the  rhizome  and 
of  these  Sphenoptera  foveola  Gebl.,  a  buprestid  stem  and  root  borer  with  a  1 — 3-year 
life  cycle  and  Oporopsamma  wertheimsteini  Rbl.,  a  tortricid  moth  are  perhaps 
the  most  interesting.  However,  nearly  all  these  species  are  limited  to  southern  Rus¬ 
sia.  The  search  is  therefore  continuing  for  organisms  which  attack  the  rhizome 
or  roots  and  which  could  possibly  have  more  biological  control  potential. 
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NATURAL  CONTROL  OF  SIRICID  WOOD-WASPS  IN  EUROPE 


F.  Wilson 

(Sirex  Biological  Control  Unit,  Sunninghill,  Berks.,  U.K.) 

Following  the  establishment  in  Australia  of  Sirex  noctilio ,  a  woodwasp  that  threa¬ 
tens  serious  damage  to  economically  important  stands  of  Pinus  radiata ,  the  natural 
control  of  this  and  related  siricids  is  being  studied  in  Europe  and  the  Mediterranean 
area.  Seven  species  of  the  genera  Sirex ,  Urocerus,  and  Xeris  are  involved.  These  infest 
•  coniferous  species  generally,  and  are  the  common  hosts  of  a  varied  group  of  natural 
enemies.  The  siricids,  with  one  apparent  exception,  have  a  symbiotic  relationship  with 
a  fungus,  Amylostereum  sp.,  that  is  the  primary  cause  of  tree  damage  and  mortality. 
The  fungus  constitutes  the  food  of  the  siricid  larvae. 

The  healthy  tree  can  resist  attack  by  the  siricid  and  fungus,  and  can  recover. 
Woodwasp  populations  depend  on  the  occurrence  of  susceptible  timber,  which  is  found 
in  unthrifty,  damaged  and  moribund  trees  and  in  logs  and  stumps.  Susceptible  timber 
arises  from  tree  competition,  wind-fall,  fires,  land  slides,  drought,  insect  damage,  tree- 
felling  and  other  causes. 

The  range  of  timber  conditions  suitable  for  siricid  attack  and  development  is  re¬ 
latively  narrow,  and  through  inadequacy  of  woodwasp  numbers  or  synchronization, 
woodwasps  may  rather  easily  miss  the  opportunities  provided  by  transitorily  suscep¬ 
tible  timber.  The  biological  role  of  siricids  seems  to  be  to  participate  at  a  fairly 
early  stage  in  the  destruction  of  weakened  and  moribund  trees.  However,  vigorous 
trees  may  also  be  killed  if  they  are  subjected  to  heavier  oviposition  and  fungal  ino¬ 
culation  than  they  can  overcome.  This  occurs  far  more  frequently  in  Australasia 
than  in  Europe,  doubtless  because  of  the  much  higher  Australasian  woodwasp  popu¬ 
lations. 

Siricids  are  not  pests  of  any  consequence  in  Europe,  and  it  seems  clear  that 
susceptible  timber  is  far  less  likely  to  be  attacked  here  than  in  Australasia.  Generally 
in  Europe  only  a  minority  of  unthrifty  or  dead  trees  is  attacked,  and  heavy  attack 
is  uncommon;  evidently  woodwasp  populations  are  well  below  the  level  appropriate 
to  the  amount  of  susceptible  timber  available.  Natural  enemies  probably  play  an 
important  part  in  bringing  this  about. 

These  natural  enemies  include  ichneumonid  ectoparasites  ( Rhyssa ,  Megarhyssa, 
and  Odontocolon) ,  and  cynipid  endoparasites  ( Ibalia ),  the  most  widespread  and 
abundant  species  being  Rhyssa  persuasoria  and  Ibalia  leucospoides.  Other  important 
natural  enemies  are  two  nematodes  of  the  genus  Deladenus  (Neotylenchidae) ,  which 
have  one  form  that  is  parasitic  on  the  siricids,  which  they  sterilize,  and  another 
that  is  mycetophagous. 

The  parasitic  forms  are  also  to  some  extent  parasitic  on  the  hymenopterous  para¬ 
sites.  Bird  predation  may  he  important  also,  though  this  is  more  likely  to  apply 
to  species  that  attack  the  adults.  Larval  and  pupal  mortality  is  generally  low  apart 
from  that  caused  by  parasitism.  Egg  mortality  is  sometimes  fairly  high,  but  there  is 
no  evidence  of  hymenopterous  egg-parasites  or  important  egg-predators.  Pathogens 
do  not  seem  to  he  a  major  factor. 

It  seems  probable  that  introduced  parasites,  both  insects  and  nematodes,  will 
ultimately  play  an  important  role  in  the  development  of  a  satisfactory  system  of  con¬ 
trol  for  Sirex  noctilio  in  Australia. 


EFFECTIVE  UTILIZATION  OF  A  PARASITE  OF  THE  COMSTOCK 
MEALYBUG  AS  A  BIOTIC  INSECTICIDE 

K.  Yasumatsu,  R.  Morimoto 
(Entomological  Laboratory,  Kyushu  University ,  Fukuoka,  Japan) 

In  N.  Japan  the  apple  growers  are  applying  both  insecticides  and  fungicides 
sixteen  times  a  year.  One  of  the  most  important  problems  is  how  to  minimize 
the  applications  from  the  economic  standpoint  of  apple  production.  One  of  the  most 
injurious  pests  of  apples  in  N.  Japan  is  Pseu dococcus  comstocki  Kuwana.  The  gro¬ 
wers  are  spraying  Smithion  or  Diasinon  in  June  and  August  to  control  this  pest. 
Preliminary  extensive  studies  on  the  use  of  Pseudaphycus  malinus  Gahan,  an  effec¬ 
tive  parasite,  have  revealed  that  the  liberation  of  this  parasite  as  an  biotic  insecticide 
in  apple  ochards  is  practical  and  may  gain  an  effective  reduction  of  the  mealybug 
populations.  The  idea  to  utilize  this  parasite  as  an  biotic  insecticide  was  derived 
from  the  following  fundamental  findings  and  principles. 
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1.  Absence  of  effective  natural  enemies  of  this  pest  in  N.  Japan.  The  surveys 
indicated  the  complete  absence  of  any  of  the  effective  natural  enemies. 

2.  Absence  of  competitive  natural  enemies  in  N.  Japan.  There  occur  several 
parasites  of  this  pest  in  N.  Japan,  but  they  are  too  weak  to  compete  with  a  newly 
introduced  natural  enemy.  In  W.  Japan,  there  occur  several  comparatively  effective 
parasites  of  this  pest  in  pear  orchards.  In  such  areas  the  liberation  of  even  an  addi¬ 
tional  effective  parasite  showed  no  effect  in  the  reduction  of  this  pest  possibly  due 
to  the  competition  between  the  parasites. 

3.  Presence  of  an  effective  parasite  of  this  pest  in  S.  Japan.  P.  malinus  occurs 
only  in  the  Central  (along  the  Pacific  coast)  and  S.  Japan. 

4.  Possibility  of  the  selection  of  a  usable  parasite.  The  fact  that  the  adaptability 
to  coldness  of  insects  of  warmer  area  origin  is  stronger  than  the  adaptability  to  war¬ 
mer  temperature  of  insects  of  colder  area  origin.  In  another  word,  the  insects  of 
warmer  area  origins  are  able  to  spread  further  to  or  to  live  in  colder  areas.  This  prin¬ 
ciple  may  suggest  the  positive  utilization  of  P.  malinus  to  N.  Japan  where  the  tempe¬ 
rature  is  colder  than  S.  Japan. 

5.  Possibility  of  mass  production  and  release  of  this  parasite  on  commercial  ba¬ 
sis  as  a  biotic  insecticide.  This  parasite  can  survive  and  keep  normal  activity  during 
the  warmer  season,  but  only  a  small  proportion  of  the  released  populations  can 
overwinter  in  N.  Japan.  Consequently,  the  manufacturer  may  continue  to  produce 
this  biotic  insecticide  and  sell  it  to  the  apple  growers  on  commercial  basis  annually. 

6.  Some  technical  points  of  importance.  Easiness  of  the  pest-parasite  synchroni¬ 
zation:  the  optimum  temperature  or  relative  humidity  of  keeping  the  mumified  coc- 
cids  or  the  storage  of  parasite  pupae  for  a  long  period  was  determined  by  the  exten¬ 
sive  studies  of  the  diapause  of  parasite  pupae.  A  new  development  of  producing 
bleached  potatoes  (host  supporting  medium  of  this  scale  insect)  without  using  sand 
or  sawdust. 


CPABHHTEJIbHAH  POJIb  BECEHHHX  XHMHHECKHX  OBPABOTOK 
H  KOMIIJIEKCA  MHOTOHJJHblX  XHIIJHHKOB  B  AHHAMHKE 
HHCJIEHHOCTM  BPEflHOB  HEPEnAIHKH 

I.  P.  Zaeva-H.  II.  3  a  e  b  a 

(BcecoK)3Hbiü  uhctutìjt  3au^uTbi  pacTeuuü,  Jlenumpad ,  CCCP) 

OTpiiqaTeJiBHLie  nocjiegcTBHH  MaccoBoro  npiiMeHemiH  ymiBepcajibiibix  opranocuii- 
TeTimecKnx  HHceKTimpigOB  ctbbht  Bonpoc  06  orpammemiH  MacnrraöoB  ii  KpaTHOCTii  /ix 
npnMeHemiH.  HaMii  6bijia  npegnpmiHTa  nonbiTKa  peinemm  aToro  Bonpoca  nyTeM 
OgeHKH  BJ1HHHHH  BeCeHHHX  XHMHHeCKHX  OÖpaÖOTOK  Ha  ce30HHyi0  gHHaMIIKy  HHCJieil- 
HOCTii  Eurygaster  integriceps  Put.  b  conocTaBJieHHH  c  a(|)(|)eKTOM,  KOTopbiii  gaeT  kom- 
njieKc  MHoroHgHbix  xhih;hhkob  h  napa3HTOB,  BXogHiipix  b  cocTaB  nmeHHBHbix  arpoöno- 
n,eH030B. 

PaôoTa  BbinojiHHJiacb  b  Tenenne  nani  jieT  b  panoHax  B03gejibiBamiH  o3hmoh  n 
npoBOH  mneimpbi  b  CapaTOBCKOH  h  Bopohokckoh  o6ji.  npn  hh3koh  hjiothocth  nepe- 
BIIMOBaBmHX  KJIOnOB  (OT  1  flO  5  KJionoB  Ha  1  M2). 

OKa3aJiocb,  HTO  na  nojinx  nmemipbi,  oöpaöoTaimbix  npoTHB  nepe3HMOBaBmnx  kjio- 
noB,  ypoBeHb  HiicjreHHOCTii  nonyjiHgHii  hx  noTOMCTBa  ko  BpeMenn  JieTHexi  oöpaöoTKH 
npoTHB  JIHHHHOK  6bIJI  He  TOJIbKO  He  HIDKe,  HO  B  nepHOg  pa3BHTHH  JIHHHHOK  III  —  IV  B03- 
pacTOB  HHorga  b  gBa,  HHorga  öojiee  neM  b  gBa  pa3a  Bbime,  bom  Ha  nojinx,  He  oöpaöo- 
TaHHblX  HHCeKTHgHgOM.  ÜOgOÖHaH  CHTyagHH  HMeJia  MeCTO  BO  BCe  TOgbl  HCCJiegOBaHHH. 

TaKHM  o6pa30M,  geHTejibHOCTb  ecTecTBeHHbix  BparoB,  yHHHTOìKaioigHx  unga  h  jih- 
nnnoK  E.  integriceps ,  npiiBOgriT  k  OTHOciiTejibHo  öojibineMy  coKparqeHHio  noTOMCTBa 
iionyjmgHH  BpegHTejm,  ueM  9to  gocTHraeTcn  b  pe3yjibTaTe  rnöejra  nepe3HMOBaBnnix 
KJionoB  nop;  BJiHHHHeM  OÖpaÖOTOK.  B  CBH3H  c  gjiHTeJibHbiM  nepnogOM  nepejieTa  KJionoB 
na  nona  h  pacTHHyTbiM  nepnogOM  HHgeKJiapKH  KOJiHuecTBo  hhh;  Ha  oöpaöoTaHHbix 
HHceKTHgupaMH  nojinx  oöbiHHO  OKa3biBaeTCH  TOJibKO  Ha  50—53%  HHHîe,  ueM  Ha  Heoö- 
paöoTaHHbix  nojinx,  rge  ecTecTBeiiHbie  Bparn  yHHUTOJKaiOT  okojio  90%  BpegHOH  nepe- 
namKH  hoboto  noicojiemiH. 

KpoMe  HHgeepoB  (BHgbi  pogOB  Telenomus ,  Asolcus ,  Ooencyrtus) ,  3apa/KemiocTb 
aun;  KOTOpbiMH  Ha  HeoöpaöoTaHHbix  ynacTKax  KOJieÖJieTCH  ot  62  go  94%,  Banmyio  pojib 
öapbepHbix  MexaHH3MOB  BbinojiHHiOT  xmgHbie  njiemiCTOHorne,  oöiiTaioique  na  noBepx- 
HOCTH  noHBbi  (MHorne  >KyKH  Carabidae  —  Calosoma  auropunctatum  Hbst.,  BHgbi  poga 
Pterostichus ,  Kpaihie  MHoroHHCjieHHan  na  nojinx  rpynna  Bembidion,  MypaBbH  poga 
Formica ,  Cataglyphis  cursor  aenescens  Nyl.  n  gp.),  a  TaKHîe  naymi.  CoBOKymian  gen- 
TejibHOCTb  napa3HTOB  n  xhih;hhkob  OKa3biBaeTcn  Kpairae  3(|)(|)eKTHBHOH  b  peryjiiipoßa- 
HHH  ypoBHH  HHCJieHHOCTii  nonyjiHgnii  E.  integriceps  h,  OHeBHgiio,  Beerò  jKiiBOTiioro 
HacejiemiH  önogemm. 
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Becemrae  xiiMimecKiie  oöpaöoTKii  pojdkhbi  npiiMeiiHTbCH  Kan  Mepa  3amiiTbi  noce- 
BOB  nmeHHpbi  ot  nepe3HMOBaBiniix  KJionoB  tojibko  b  Tex  cjiynaax,  Korpa  hiicjichhoctb 
hx  na  nojiHX  co3paeT  HenocpepcTBenriyio  yrpo3y  noBpenipeHHH  pacTemiH.  üpii  cpaBHii- 
TejibHO  Menameli  HHCJieimocTii  BpepiiTejin  Tanan  yrpo3a  B03HHKaeT  Ha  npoBbix  h  öojib- 
meii  —  na  03hmbix  nmemipax. 

Hcnojib30BaHiie  Beceiranx  oöpaöoTOK  npoTiiB  nepe3iiM0BaBHiiix  KJionoB  b  pejinx 
CHH>KeHHH  nonyjiHHHH  hx  noTOMCTBa  ne  pocTiiraeT  pejra  n  tojibko  HapymaeT  öapbep- 
Hbie  MexanH3Mbi  b  ÖHOH,eno3e  nmeummoro  nojin. 


BHOnPEIIAPATbl  B  BOPBBE  C  HEJIOHHOB  MOJIBK) 

(. HYPONOMEUTA  MALINELLUS  ZELL.)  H  JIHCTOBEPTKAMH  ( TORTRIC1DAE ) 

HEPHOH  CMOPOßHHLI  B  JIHTBE 

JjI.  Zukauskiené,  D.  J.  Semetulskis,  O.  Pusvaskité  — 
ñ.  H.  /KyKaycKeHe,  J\.  K).  UI  e  m  e  t  y  ji  b  c  k  h  c,  0.  IlycBamKnTe 

(I'Ihctutijt  300J10ZUU  u  napa3urojiozuu  AH  JlurCCP,  Bujibmoc,  CCCP) 

PnpoM  nccjieflOBaTejien  ycTanoBJieHo,  hto  HHTerpHpoBaHHbiii  MeTO.ii;  6opb6bi  npoTim 
Bpe^HTejieñ  cana  hbjih6tch  BecbMa  3(|)(|)eKTiiBHBiM  Kan  c  önojiormiecKOH,  Tan  h  c  sko- 
HOMHHeCKOli  TOHKH  3peiIHfl. 

HaMii  6buio  npoßepeno  HccjiepoBamie  h  cpaBHeHHe  3$<|)eKTHBH0CTH  hhctbix  miik- 
poÖHbix  npenapaTOB  h  Majibix  a;o3  hiictoto  HHceKTnpHpa,  a  Tanme  CMecn  hx  c  MajibiMïï 
fl03aMH  HHCeKTHpn^OB. 

B  Tenemie  1966  h  1967  rr.  KycTbi  nepHoii  CMopopHHbi,  emeropHo  noBpe/KpaeMbie 
jiHCTOBepTKaMH,  onpbicKHBaJiHCb  cycneH3iieH  hiictbix  mhkpoöhbix  npenapaTOB  3hto- 
6aKTepima-3,  peHppoöapHJiJiima  h  öoBepiraa  KonpeHTpapim  0.1,  0.3,  0.6.  h  1.0% 
H  pacTBopoM  HHCToro  xjiopo<|)oca  KonpeHTpapiiH  0.02,  0.03,  0.04  h  0.06%  no  npenapaTy, 
a  TaKîKe  CMecbio  Bcex  na3BaHHbix  mhkpoöhbix  npenapaTOB  KOHpeHTpapiit  0.3  h  0.6% 
b  CMecH  co  BceMii  ynoMHHyTbiMii  fl03aMH  xjiopoijioca.  OnbiTbi  6buin  BbinojineHbi  na 
nycTax  nepHOH  cMopopHiibi  b  nojieBbix  ycjioBiinx  c  npHMeneHneM  MapjieBbix  iisojihto- 
poB,  a  TaKHíe  Ha  ckpbitbix  nycTax.  YneT  nornönmx  rycemm;  h  oöpa30BaBimixcH  nyKO- 
jiok  npoBOßHJicn  Ha  3-h,  5-e,  7-e,  9-e  n  t.  p.  cyTKii  nocjie  onpbicKHBaHHH.  OpHOBpeMeHiio 
öbijiii  npoBepeiibi  onbiTbi  c  höjiohhoh  mojibio.  ¿JepeBBH  höjiohii  onpbicKHBajnicb  cycnen- 
3nen  nncToro  3HTo6aKTepima  (0.5%)  n  OTpejiBHo  ceBimoM  (0.006%).  B  cmoch  npn- 
MeHHJIH  0.2  %  -IT  3HTo6aKTepHH  C  CeBHHOM  B  TOH  /Ke  KOHpeHTpapHIl  (0.006%).  ynOT 
rnöejrn  rycenun;  npoBopnjiCH  Ha  3-n,  5-e,  10-e  cyTKii  nocjie  onpbicKHBaHHH.  OnbiTbi 
b  ycJioBHHX  JIhtbbi  öbijiii  npoBe^eHbi  npn  cpepHecyTonnoH  TeMnepaType  B03,n;yxa 
Bbiine  17°  C  h  OTiiocHTejibiion  BJiaHaiocTH  B03a;yxa  okojio  70—75%. 

nojiyneHHbie  ipnfipoBBie  MaTepnaJibi  öbijih  oöpaöoTam>i  npn  noMoipii  sjieKTponno- 
BblHHCJIHTeJIbHOH  MaiHHHbl.  IIpH  nOflCHeTaX  H3-3a  HenOJIHOH  H30JIHH,HH  HaceKOMblX 
b  3KcnepHMenTe  6bijih  BHeceHbi  cooTBeTCTByronpae  nonpaBKH.  AnajiH3  pe3VJiBTaTOB 
onbiTOB  noKa3aJi,  hto  siiTOÖaKTepHH  b  HcnbiTaHHbix  KOHpeHTpapnHX  Bbi3biBaeT  oöniyio 
rnöejib  (cyMMapno  pan  rycennn,  h  KyKOJion)  87.7—95.0%  jincTOBepTOK.  üpii  npHMene- 
HHH  3eHApo6an,HJiJiHna  b  Tex  jKe  KOHpeHTpapunx  oöm;aH  rnöejib  JincTOBepTOK  cocthb- 
JiHJia  78.1—97.0%.  EoBepiiH  onasajicn  Menee  3(|)c|)eKTiiBHBiM  npenapaTOM.  OöipaH  raöejiB 
ot  cooTBeTCTByioipHx  KOHpeHTpapmi  öbuia  ot  52.4  po  71.0%.  ycTaHOBJieHO,  hto  npopeiTT 
rnöejra  JincTOBepTOK  yBejiHHHBaeTcn  c  noBbimeHHeM  KOHpeHTpapnti  Bcex  nccjiepoBan- 
Hbix  mhkpoöhbix  npenapaTOB  (b  npepejiax  HcnbiTamibix  KOHpenTpapmi) .  Uiictbih  xjio- 
po$oc  b  yKa3aniibix  KonpeHTpapHHX  OKa3ajicn  MeHee  3(J)(|)eKTHBHbiM,  BbT3biBan  oömyio 
rnßejib  60—70%  JincTOBepTOK.  MiiKpoßHbie  npenapaTbi  b  CMecn  c  xjiopo(|)ocoM  Bbi3bi- 
BaJin  He  tojibko  ycKopenuyio,  ho  h  ßojibmyio  rnßejib  rycennn;  JincTOBepTOK  no  cpaßne- 
hhk)  c  niicTbiMH  npenapaTaMH  b  Tex  nie  KOHpeHTpapnax.  Bce  önonpenapaTbi  b  Konpen- 
TpapHHX  0.3  H  0.6%  OKa3aJIHCb  HailÖOJiee  3(|)(]beKTHBHbIMH  b  CMecn  c  xjiopo^ocoM 
(0.03  h  0.06%),  ocoßenno  b  OTHoineiiiiii  rycennn,  Bbi3biBan  hx  rnßejib  na  98 — 100%, 
npn  oömeii  ecTecTBemion  CMepTHOCTH  b  KonTpojie  4.2%. 

Ebijio  ycTaHOBJieHO  Tannie,  hto  npiiMeHemie  cycneH3ira  3HTo6aKTepnHa  (0.2%) 
b  CMecn  c  MajiOH  P030H  ceBHHa  (0.006%)  3(|)(J)eKTHBHO  yminTOHiaeT  rycemin;  hojiohhoh 
mojih  5-ro  B03pacTa.  rnßejib  rycemin;  b  stom  cjiynae  cocTaßjmjia  ot  80  po  98%. 
TaKOH  me  3<J)(|)eKT  6bui  nojiynen  npn  npnMeHeHHH  miCToro  3HTo6aKTepiina  b  koh- 
peHTpapnn  0.5%.  Majian  poaa  ceBHHa  b  KonpeHTpapHii  0.006%  no  npenapaTy  oßecne- 
HHBajia  rnßejib  11%  rycennu;  höjiohhoh  mojiii  npn  4%-n  CMepTHOCTH  b  KonTpojie. 

TaKHM  oöpa30M,  npiiMeneHHe  önonpenapaTOB  OKa3ajiocb  3(|)(|)eKTHBHbiM  cpepcTBOM 
öopböbi  c  JiHCTOBepTKaMH  na  nepiioii  CMopopime  h  höjiohhoh  mojibio  h  b  ycJioBHHX 
JIlITBbl  MOHieT  C  ycneXOM  3aM0HHTb  XHMIHieCKHH  MeTOa;. 


CEKIJHH  9.  XHMHHECKAH  EOPbEA  H  TOKCHKOJIOITIH 
SECTION  9.  CHEMICAL  CONTROL  AND  TOXICOLOGY 


STUDIES  ON  THE  LIPIDS  OF  VARIOUS  DEVELOPMENTAL 
STAGES  OF  DYSDERCUS  KOENIGI1  (F.) 

H.  C.  Agarwal 

(Department  of  Zoology,  University  of  Delhi,  India) 

Lipids,  specially  the  neutral  lipids  are  considered  to  be  important  sources  of 
energy  for  insects  (Gilbert,  1967) .  Further,  lipids  play  significant  roles  in  the  structure 
and  metabolism  of  insects  and  other  animals.  However,  not  much  information  is 
available  on  the  qualitative  and  quatitative  aspects  of  lipids  during  development  of 
insects.  The  present  communication  deals  with  the  lipids  of  Dysdercus  koenigii  (F.) 
during  its  entire  life  cycle. 

The  various  life  stages  of  D.  koenigii  were  drawn  from  a  laboratory  culture  24 
to  48  hours  after  moulting.  Eggs  were  used  24  to  48  hours  after  oviposition.  Water 
content  of  different  stages  was  determined  by  drying  known  amounts  of  insects  to 
a  constant  weight.  Lipids  were  extracted  and  washed  according  to  the  method  of  Folch 
et  al.  (1957)  and  total  lipids  estimated  by 
drying  known  aliquots.  The  phospholipids 
and  neutral  lipids  were  separated  accor¬ 
ding  to  the  method  of  Borgstrom  (1952). 

The  neutral  lipids  were  examined  by  thin 
layer  chromatography  using  the  method  of 
Freeman  and  West  (1966),  with  a  few  mo¬ 
difications.  The  various  spots  from  the 
chromatographic  plates  were  scrapped, 
extracted  and  used  for  further  tests  and 
estimations.  The  glycerides  were  estimated 
as  glyceride-glycerol. 

The  table  shows  the  lipid  content  of 
the  various  life  stages  of  D.  koenigii. 

The  lipid  formed  about  20%  of  the 
dry  wt.  in  the  early  stages,  with  an  ex¬ 
ception  of  second  instar,  which  increased 
to  about  36%  in  the  fifth  instar  and  adults. 

In  most  of  the  life  stages  with  a  few 
exceptions  we  were  able  to  detect  monogly¬ 
cerides,  1,2-diglycerides,  1,3-diglycerides,  triglycerides,  free  fatty  acids,  sterols  and 
sterol  esters.  In  the  eggs  no  monoglycerides,  free  sterols  and  1,3-diglycerides  were 
found.  1,3-diglycerides  were  not  observed  in  first  and  fifth  instar  nymphs  also. 

First  instar  nymphs  consisted  of  about  9%  monoglycerides  of  the  total  glycerides 
which  decreased  to  about  3%  in  adults.  Of  the  two  diglycerides,  1,3-diglycerides,  when 
present,  were  always  much  less  than  the  1,2-diglycerides.  1,3-diglycerides  were  3%  in 
second  instar  which  increased  to  about  10%  in  the  fourth  instar.  The  triglycerides 
were  always  the  most  predominant  component  of  neutral  lipids.  In  eggs  the  triglyce¬ 
rides  were  90%  of  the  glycerides.  These  decreased  in  the  first  to  fourth  instar  nymphs 
and  then  increased  again  in  the  fifth  instar  nymphs  and  adults. 

It  can  be  clearly  seen  from  the  data  presented  that  the  %  lipid  present  and  its 
eomposition  varies  in  different  developmental  stages.  Increase  in  the  total  lipid  con¬ 
tent  in  the  later  part  of  development  indicates  a  higher  rate  of  lipid  biosynthesis. 
A  drop  in  the  triglyceride  content  of  90  to  60%  from  egg  to  first  instar  is  perhaps 
due  to  utilization  of  triglyceride  during  embryogenesis.  Two  kinds  of  diglycerides, 
1,2-  and  1,3-,  were  detected  in  different  stages. 


Lipid  content  of  different 
developmental  stages  of  D.  koenigii 


Stage 

Percent  wa¬ 
ter  content 

Lipid  percent 
dry  wt. 

Egg . 

58.9 

24.2 

First  instar . 

65.1 

22.8 

Second  instar . 

79.8 

49.8 

Third  instar . 

74.9 

20.7 

Fourth  instar . 

72.6 

32.7 

Fifth  instar . 

75.7 

36.2 

Adult . 

72.6 

36.7 
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INTENSIVE  SCREENING  OF  INSECTICIDES  AGAINST  THE 

BLACK  CUTWORM 

J.  W.  Apple 

(Department  of  Entomology ,  University  of  Wisconsin, 

Madison,  Wisconsin,  U.S.A.) 

The  development  and  use  of  meridie  diets  for  noctuid  species  made  it  possible  to 
culture  large  numbers  of  the  black  cutworm,  Agrotis  ipsilon  (Hufnagel),  for  use  in 
field  plots  to  assay  insecticides.  Cutworm  larvae  were  reared  on  a  wheat-germ  diet 
and  alter  attaining  the  fourth  instar  were  placed  within  aluminum  harriers  (10.2  cm 
high)  surrounding  five  small  (5  cm)  corn  plants  seeded  a  week  or  more  earlier. 
Insecticides  as  granules  or  baits  were  applied  over  the  row  (17.8  cm  bands)  imme¬ 
diately  after  planting.  Ift  such  cases,  the  insecticide  "aged”  7  to  9  days  before  larvae 
were  introduced.  Cutworms  were  exposed  to  fresh  deposits  of  granules,  baits  or  sprays 
by  treating  the  row  of  seedling  corn  on  the  day  larvae  were  placed  within  the  barriers. 

Response  to  the  chemicals  was  ascertained  by  comparing  plant  stands  3  to 
4  weeks  later.  Eighteen  experiments  showed  54%  normal  plants  in  cutworm  infested 
plots  not  treated  with  an  insecticide.  Within  treated  plots,  improvement  in  plant 
stands  above  the  untreated  was  attributed  to  cutworm  control  and  is  indicated  below 
as  percent  plant  protection. 

When  granular  insecticides  were  applied  to  the  row  7  to  9  days  before  larval 
exposure  there  was  no  plant  protection  from  the  use  of  1.12  kg/hec  of  Dasanit, 
Dyfonate  or  phorate  or  from  2.25  kg  of  carbaryl.  Diazinon  or  chlordane  at  2.24  kg 
or  Furadan  or  aldrin  at  1.12  kg  provided  43.1,  64.2,  42.9  and  71.2%  plant  protection, 
respectively. 

Exposure  to  newly  deposited  granules  revealed  enhanced  toxicity  in  some  cases. 
Carbaryl  applied  in  this  manner  at  2.24  kg/hec  resulted  in  46.1%  protection.  Diazinon 
or  Mocap  at  1.12  kg  gave  84.3  and  51.3%  protection,  respectively.  Disulfoton,  Dasanit, 
phorate  or  Dyfonate  at  1.12  kg  provided  7.2,  9.7,  7.3  and  0%  protection,  respectively. 
Larval  exposure  to  fresh  deposits  of  an  insecticide  simulates  the  field  (situation  in 
America  where  cutworms  are  already  present  in  a  field  when  corn  is  planted. 

Our  experience  with  insecticidal  baits  (bran  and/or  apple  pomace  base)  was  simi¬ 
lar  to  that  noted  with  granules.  When  5%  trichlorfon  bait  was  spread  on  the  rows 
to  provide  0.84  kg/hec  trichlorfon  seven  days  before  larval  placement  there  was  only 
14.7 %  plant  protection  but  when  used  at  the  same  rate  on  the  day  cutworms  were 
present  the  protection  was  100%. 

Other  insecticides  prepared  as  baits  provided  outstanding  protection  when  used 
the  day  larvae  were  placed  within  the  harriers.  Carbaryl  or  Furadan  at  0.84  kg/hec 
on  the  row  gave  92.7  and  100%  protection,  respectively.  When  this  same  rate  of  car¬ 
baryl  was  used  as  a  broadcast  treatment,  the  protection  was  only  63.3%.  However, 
1.12  kg  of  trichlorfon  or  endosulfan  applied  as  broadcast  baits  produced  91.8  and  95% 
plant  protection,  respectively. 

Insecticidal  sprays  administered  as  a  row  treatment  on  the  day  of  larval  intro¬ 
duction  showed  the  following  degrees  of  plant  protection:  1.12  kg/hec  Furadan  — 
91.4%,  2.24  kg  toxaphene  —  84.8%,  2.24  kg  carbaryl  —  70.7%,  2.24  kg  diazinon  —  63.4%, 
1.12  kg  trichlorfon  —  33.7%,  0.84  kg  Bux  Ten  —  8.5%  and  1.12  kg  Gardona  —  0%. 


nEPCnEKTHBLI  XHMHHECKOH  EOPBEbI  C  OHJIJIOKCEPOR 
BHHOrPAflHOR  JI03LI  B  AsepöCCP 


Sh.  E.  Avdyschev  —  III.  E.  A  b  fl  ti  m  e  b 

( A3ep6aüdoicaHCKUû  HayHHO-uccjiedoeaTejivcKuü  uHCTuryr  3aupuTbi  pacrenuü, 

Kupoeaôad,  CCCP) 

IIInpoKHe  npoii3BO,n;cTBeHHi>ie  ncnbiTaniiH  reKcaxjiopöyTagnena  h  nojinxjiopöyTa- 
HOB  b  MojiflaBiin,  Ha  Yupaime,  b  KpacHOgapcKOM  Kpae,  a  Tanme  b  rpy3iiii  n  A3ep6an- 
g/KaHe  noKa3ajiii,  uto  reKcaxjiopöyTagnen  (PXB/1,)  uBJineTCH  iian6ojiee  3$(|)eKTiiBHLiM 
li  nepcneKTHBHBiM  npenapaimi  b  6opi>6e  c  KopneBon  cfmpMoii  cfniJuioKcepbi. 

IlccjiegOBaHHH  c  1960—1968  rr.  noKa3ajni  (nan  b  MejiKOßejiHHOUHBix  ontiTax  —  npn 
pyunoM  BHecemni,  Tan  n  b  npoH3BOgcTBeHHLix  onbuax  —  npn  MexaHii3iipoBaHHOM  bhc- 
ceiiini),  uto  npn  coöJiiOAennn  HeoöxognMbix  ycjioBiiñ  BHecemiH  ^ocTiiraeTcn  BecLMa 
BbicoKan  3(|)(|)eKTnBHOCTL  OT  PXB/Í,  gocTaTonnan  gjin  yenenmoro  noßjieuiiBaHHH  sapa- 
nmuHLix  ($iijiJiOKcepon  BimorpaßmiKOB  n  nojiynemin  Hopnajibiibix  ypojnaeB. 


206 


3thmh  ycjiOBnnMii  hbjihiotch:  1)  HopMajibHoe  cocToaiine  iiobbli  MOjK^ypiiAiiii, 
no3BOJiHiouj;ce  biiochtb  (JjyMHraiiT  na  HeoöxöftHMyio  rjiyöniiy  (20—25  cm)  ii  paBiiOMepno 
no  Been  oöpaöaTLiBaeMofi  njioigagu;  2)  opon  Biiecennn  —  BecHOii  (MapT — Man); 

3)  iicnpaBHOCTt  $yMnraTopa,  oôeoneniiBaioipan  npii  bcgx  HopMax  c|)yMHrai];HH  paBiio- 
MepHoe  pacnpeAejiemie  h  Buecemie  $yMiiraHTa  (150,  180,  210,  24Ò  h  t.  g.  nr/ra); 

4)  nerjiyöoKoe  pBixjieHiie  ii  KyjibTHBapHH  (30  10 — 12  cm)  nocjie  BHeceHHH  ^yMHrama 
ajiH  npegOTBpargeHHH  Bbmoca  nocjieAirero  na  noBopxnocTb,  h  ^p. 

BbicoKan  3(|)(|)eKTHBH0CTb  rXEA  npoTHB  (|)njijioKcepbi  npii  MexaHii3npoBaiiHOM  Biie- 
cenHH  no^TBcpnî^ena  HopH3BOgCTBeHHbiM  iicnbiTamieM  rXE/J  b  1966—1967  rr.  Ha  bhiio- 
rpaAHHKax  coBX03a  hm.  TejibMana  XaHJiapcKoro  panoHa  A3CCP.  3tii  ftaHHbie  npimegeiibi 
b  Taôjmpe. 


TexHnnecKan  3$(|)eKTHBHOCTb  TXB^  npoTHB  KopHeBon  $opMbi  $njijioKcepbi 

npH  MexanH3HpoBaHHOM  BHecemm 


HcnhiTaHHbift  $yMHraiiT 

IIcnhiTaHHaa 

HopMa, 

Kr/ra 

IIpoueHT  3apameHH0CTH  10  cm  0Tpe3K0B  KopHeir  (Jmjijio- 
KcepoH  nepe3  7  Mee.  nocjie  BHeceHHH  rXBÁ  no  ropH3oii- 

TaM,  CM 

0—25 

25-50 

50-75 

75-100 

rxEÆ . 

210 

46.8 

0.0 

0.0 

0.0 

KOHTpOJIb  . 

— 

80.6 

91.2 

97.6 

100 

Mepe3  14  MecnpeB  no- 

cjie  BHecemm  : 

rXEß . . 

210 

4.7 

0.0 

0.0 

0.0 

KOHTpOJIb  . 

88.2 

85.7 

85.3 

56.3 

-  npHMeHHB  rXE/J,  mo)kho  c  ycnexoM  ji0KajiH30BaTb  n  ynHUToiKaTb  HOBbie  ouarn 
3apa;KeHHH  $HJiJioKcepbi,  npHMeHHB  HecKOJibKo  6ÓJibnme  nopMbi  paexo^a  (JiyMiiraiiTa, 
a  b  panoHax  co  cnjioniHbiM  3apa/KenneM  BecTH  yenenmoe  nogjieuHBaHHe  BHiiorpaA- 

HHKOB. 

HeKOTopbie  3aTpy^HeHHH  CBH3anbi  c  TeM,  hto  ocTaeTcn  HeBbincHemibiM  Bonpoc  o5 
ocTaTomibix  KOJinnecTBax  rXBJJ  b  BHHorpa^e  11  npo^yKTax  ero  nepepaöoTKH.  Hcoöxo- 
pMo  b  ÔJiHHiaiimee  BpeMH  npoßecTH  cooTBexcTByiomHe  nccjie^OBamía  flJin  BbincHeniiH 
gami  oro  Bonpoca. 

B  1967  r.  naMH  npn3Be^eH0  MejiKOftejiHHOUHoe  ncnbiiaHne  rXB/^  npoTHB  KopHe- 
BOH  (|)HJIJIOKCepbI  B  HOBbIX  nOHBeHHO-KJIHMaTHneCKHX  yCJIOBHHX  A3CCP,  a  HMeHHO 
b  MapaanepTCKOM  panoHe  HaropHo-KapaSaxcKon  AO.  Bbijiii  ncnbiTaHbi  Tpn  Hanöojiee 
papnonajibHbie  HopMbi  paexoga  rXEÆ  —  17,  21  h  25  r/ m2.  OyMirrapna  npoHSBOgnjiacL 
BpynHyio,  b  nepBon  genaue  Man.  Etpenapax  bhochjih  b  nnTH  Tonnax  Ha  1  m2.  Bepe3 
4  Mecnpa  nocjie  BHecennn  öbijia  npoBegeHa  on;  ernia  t9xhiihcckoh  3$(|)eKTHBHOCTH  TXBJI,. 

no  BceM  BapnaHTaM  onbiTa  nocTHrayTO  nojrHoe  ouHinenne  KopHen  or  $HJiJiOKcepbi. 
B  KOHTpojie  3apaníeHH0CTb  KopHen  BapunpoBajia  ot  66.2  go  96.5%. 


BEITRAG  ZUR  KENNTNIS  DER  NEBENWIRKUNGEN  EINIGER 

INSEKTIZIDE 

* 

F.  Bachmann 

(Department  Agrarchemie  der  CIBA  Aktiengesellschaft,  Basel,  Switzerland) 

Das  Problem  der  Pflanzenverträglichkeit  wird  mit  einigen  Versuchsbeispielen  aus 
dem  Obstbau  erläutert.  Bei  den  erwähnten  Insektiziden  handelt  es  sich  um  Phospha- 
midon,  Paratbion,  Naled,  Carbaryl  und  Dicrotophos.  Die  Gefahr  der  Geschmacksbeein¬ 
flussung  wird  kurz  gestreift  und  dann  der  Einfluss  auf  die  Biozönose  und  der  tropho- 
biotische  Effekt  einiger  Insectizide  diskutiert.  Vor  allem  der  negative  Einfluss  von 
Carbamaten  (z.  B.  Carbaryl  und  MobamR),  Parathion  und  Fenitrothion  auf  die  Ver¬ 
mehrung  der  Spinnmilben  wird  dem  Phosphamidon  gegenübergestellt.  Unter  dem  Ti¬ 
tel  gegenseitige  Beeinflussung  von  Präparaten  wird  hauptsächlich  der  Synergismus 
besprochen,  den  Phosphamidon  und  Monocrotophos  auf  Fungizide  ausüben.  Im  letzten 
Abschnitt  werden  neue  Beispiele  der  Steigerung  von  Wachstum  und  Ertrag  nach 
Spritzungen  mit  Phosphamidon  und  Monocrotophos  gebracht. 
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SPRIZPLÄNE  ZUR  VERZÖGERUNG  DER  RESISTENZBILDUNG  BEI 
PANONYCHÜS  ULMI  (KOCH)  EHARA  IN  BULGARISCHEN  OBSTBAU 


A.  D.  B  a  1  e  v  s  k  i  —  A.  ft.  B  a  ji  e  b  c  k  ji 
(Pflanzenschutzinstitut,  Sofia,  Bulgarien) 

Von  der  mehr  als  10  in  Bulgarien  bekannten  Spinnmilbenarten  sind  in  der  mo¬ 
dernen  Obstanlagen  nur  Panonychus  ulmi  und  Bryobia  rubrioculus  Scheut.  ( =B .  re- 
dikorzevi  Reck)  von  wirtschaftlicher  Bedeutung  und  werden  normalerweise  mit 
4 — 6  Spritzungen  pro  Saison  bekämpt. 

Die  jahrelange  Anwendung  von  Insektiziden  Phosphorsäureestern  führte  zur  Re¬ 
sistenz  von  Panonychus  ulmi  gegen  diese  Präparate,  während  Bryobia  rubrioculus  bis 
jetzt  empfindlich  blieb.  Die  Folge  was  eine  Verdrängung  von  B.  rubrioculus  durch  die 
resistenten  P.  ulmi. 

Um  diesen  Resistenzproblem  Herr  zu  werden,  befolgten  wir  die  Empfehlungen  von 
Asquith  (1960),  Outright  (1963)  und  anderen  und  prüften  abwechselnd  die  spezifischen 
Acaricide  Animert  V-101  (Tetrasul),  Tedion  und  Kelthane. 

Bewärt  hat  sich  bei  uns  Folgender  Spritzplan.  In  der  Blüte  Animert  V-101  (wenn 
60 — 80%  der  Wintereier  geschlüpft  sind),  6 — 7  Wochen  spatër  Tedion  und  die  dritte 
Behandlung  in  der  ersten  Augusthälfte  mit  Kelthane.  Die  Spritzempfehlungen  erfolgen 
auf  Grund  der  Befallsüberwachung  und  der  Populationsdynamik. 

Die  letzten  2  Jahre  erprobten  wir  mit  Erfolg  eine  Variante  zu  diesem  Plan,  der 
gestart,  dass  wir  bei  der  zweiten  und  dritten  Spritzung  Tedion  bzw.  Kelthane  durch 
das  neue  Akarizid  Galecron  ersetzten. 

Eine  Versuchsvariante  mit  Galecron  ergab  das  erfreuliche  Resultat,  dass  mit  nur 
zwei  Spritzungen  ein  vollkommenes  Niederhalten  der  Spinnmilbenpopulation  möglich 
war,  wobei  die  erste  Behandlung  gegen  starken  Befall  (25  Milben  pro  Blatt)  in  der 
abgehenden  Blüte  und  die  zweite  Behandlung  in  der  ersten  Junihälfte  erfolgen. 

SYNERGISMUS  UND  ERTRAGSSTEIGERUNGEN  MIT  DEM  INSEKTIZID 

DIMECRON  (PHOSFAMIDON) 

A.  D.  B  a  1  e  v  s  k  i  —  A.  ft.  B  a  ji  e  b  c  k  ii 
(Pflanzenschutzinstitut,  Sofia,  Bulgarien ) 

Bachmann  hat  erstmals  im  Jahre  1962  berichtet  über  Nebenwirkungen  des  In- 
sectizides  Dimecron  (Phosfamidon) .  Er  hat  gezeigt  das  in  Mischung  mit  Fungiziden 
deren  Wirkung  synergistisch  gesteigert  wird  und  das  bei  verschiedenen  Kulturpflan¬ 
zen  Ertragsvermehrungen  als  Folge  solcher  kombinierter  Behandlungen  eintreten. 
Dieses  Synergismus  wurde  speziell  bewiesen  bei  der  Bekämpfung  von  Apfelschorf, 
Krautfäule  der  Kartoffeln  und  Cercosporose  der  Zuckerrüben. 

In  Bulgarien  wird  Dimecron  als  sehr  geschätztes  Insektizid  hauptsächlich  gegen 
Blattminierer  in  Obstbau  (z.  B.  Leucoptera'  scitella ,  Lythocolletis  spp.  und  andere), 
Blattläuse  und  Spinnmilben  verwendet. 

Letztes  und  dieses  Jahr  war  Dimecron,  zusammen  mit  dem  Zinebpräparat  Perozin 
im  Einsatz,  gegen  die  vorerwähnten  Schädlinge  in  Obstbau  ferner  zur  Bekämpfung  von 
Blattläusen  und  Krautfäule  an  Kartoffeln  und  gegen  Blattläuse  und  Cercosporose  an 
Zuckerrüben. 

Exaktversuche  erfolgten  in  5-järigen  Apfel-Niederstammanlagen  (Sort  Golden  De¬ 
licious)  mit  3  Wiederholungen,  wobei  jede  Wiederholung  5  Bäume  umfasste.  Bei  total 
5  Schorf  Spritzungen  mit  Perozin  wurden  3  kombiniert,  mit  0.06%  Dimecron  50,  durch¬ 
geführt. 

Zur  Vereinheitligung  des  Fruchtansatztes  sind  nach  dem  Junifall  alle  die  Zahl  60 
pro  Baum  übersteigenden  Äpfel  ausgepflücht  worden. 

Beider  Ernte  lag  das  Gewicht  der  Äpfel  von  den  Kombinierbehandelten  Bäumen 
29%  über  demjenigen  der  Bäume  die  nur  mit  Zineb  allein  behandelt  worden  sind 
(Differenzsignifikant).  Für  diese  Mehrertrag  verantwortlich  war  die  gesteigerte  Frucht- 
grosse  der  kombiniertbehandelten  Äpfel. 

Der  Schorfbefall  auf  Blätter  und  Früchten  konnte  durch  den  Dimecronzusatz 
signifikant  vermindert  werden. 

Dieses  Beispiel  bestätigt  die  eingangs  erwähnten  positiven  Nebenwirkungen  von 
Dimecron  auf  den  Ertrag  und  als  Synergist  für  Fungizide. 

Entsprechende  Versuche  in  Zuckerrübe  wurden  nach  den  Methode  von  Konstan- 
tinoff  (1962)  angelegt,  wobei  in  jeweils  3  Wiederholungen  3  Versuchs  Varianten  in  Ver¬ 
gleich  standen  und  die  Einzelparzelle  150  m2  umgefassten.  Verglichen  wurden: 
a)  0.4  1/ha  Dimecron  50  +  2.5  kg  Perozin  pro  ha,  b)  0.4  1/ha  Dimecron  50  allein  und 
c)  Unbehandelt. 
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Im  Juli  erfolgen  2  Spritzungen  im  Abstand  von  19  Tagen,  Aufwandmenge  500  1/ha.. 
Wegen  grosser  Trockenheit  trat  Cercosporiose  überhaupt  nicht  auf.  Auch  der  Blattlaus¬ 
befall  blieb  sehr  schwach,  sodass  praktisch  keine  Schäden  einstanden  sind.  Trotzdem 
wurden  bei  der  Ernte  grosse  Differenzen  im  Ertrag  der  verschiedenen  Varianten 
festgestellt.  Der  Unterschied  zwischen  unbehandelt  und  behandelt  betrug  59  bzw. 
61%  und  war  statistisch  hoch  gesichert.  Der  Zuckerertrag  betrug  in  Relativzahlen 
für  unbehandelt  100,  für  Dimecron  allein  166  und  für  die  Kombination  171. 

Für  die  Abklärung  der  Nebenwirkungen  bei  Kartoffeln  diente  ein  Versuch  mit 
7  Wiederholungen  mit  Einzelparzellgrösse  120  m2  und  der  Sorte  Erstling  Versuchvarian¬ 
ten  waren:  a)  0.5  1/ha  Dimecron  50,  b)  2.5  kg/ha  Perozin  und  c)  Unbehandelt.  Die  be¬ 
handelten  Parzellen  wurden  im  April  zweimal  im  Abstand  von  17  Tagen  gespritzt. 

Ähnlich  wie  bei  Zuckerrüben  blieben  die  Pflanzen  frei  von  Pilzkrankheiten  und 
waren  nur  wenig  von  Blattlaiisen  befallen. 

Der  Ertrag  der  drei  Varianten  betrug  als  Indexzahl  ausgedrückt  für  unbe¬ 
handelt —  100,  für  Perozin  —  85,  und  für  Dimecron  —  114.  Auch  diese  Differenzen  sind 
signifikant. 

Diese  Versuche  belegen  eindrücklich  dass  Dimecron  (Phosphamidon)  eine  ausge¬ 
prägte  positive  Nebenwirkung  in  Form  von  Ertragsteigerungen  hat. 


BJIHHHME  HHCEKTHLfHßOB  HA  AKTHBHOCTb  HEHPOCEKPETOPHBIX 
KJIETOK  LfEHTPAJIBHOH  HEPBHOlT  CHCTEMbl  HACEKOMblX 

A.  J.  B  a  1  o  g  h  —  A.  H.  B  a  ji  o  r 

(ynpauHcnuu  HayHHo-uccjiedoeaTejibCKUü  uhctutut  3aiuuTbi  pacrenuu, 

Kuee,  CCCP) 

B  npoTogepeôpyMe  rojiOBHoro  raurjiaa  kohtpojibhmx  ryceHan;  V  B03pacTa  3JiaTO- 
ry3KH  ( Euproctis  chrysorrhoea  L.),  HenapHoro  aiejiaonpaga  ( Porthetria  dispar  L.), 
KOJiBuaToro  mejiaonpaga  ( Malacosoma  neustria  L.),  TyTOBoro  mejiaoapaga  ( Bombyx 
mori  L.),  raöpaga  ôhbojilthhhlix  nopog  ycXB2,  ôhbojilthhhoh  aopogbi  UleH-Xym,, 
a  TaiOKe  ryceHan,  gyöoßoro  mejiaoapaga  {Anther aea  pernyi  G.-M.)  mohobojibthhhoh 
nopogbi  oÔHapyîKeHO  naTb  rpynn  HeüpoceKpeTopHbix  ajieToa. 

YcTaHOBjieHO,  uto  b  3thx  KJieTKax  y  ryceHan;,  OTpaBJiemibix  A/fT,  xjiopo(|)oooM  h 
poropoM,  b  nepBLiü  MOMeHT  Haôjiïogajiacb  noBbimenHaa  aaTBBHOCTb  BbigeueHaa  h  Ha- 
KonjieHHíi  rpaHyjiapHoro  HeñpoceapeTa.  Hepe3  1  uac  nocjie  HaHeceHaa  aHceaTapaga 
na  Tejió  ryceHan;  uth  kji6tkh  Taaaîe  ôoraTO  HanojiHeHbi  HeüpoceKpeTopHbiM  BergecTBOM, 
KOTopoe  b  gamme  BpeMH  3aMeTHO  TepaeT  rpaHyjiapHyio  CTpyKTypy,  n  uepe3  2  uaca 
rpaHyjiapHbiü  HeapoceapeT  b  HeapoceapeTopiibix  KJieiKax  hojihoctbio  npeBpaipaeTca 
b  roMoreHHyio  üeccTpyaTypHyio  Maccy. 

BbiBegeHne  HeñpoceapeTa  H3  MegaajibHbix  HeapoceapeTopHbix  kjictor  b  aaooH 
y  rycemin,  accjiegOBaHHbix  aamyeapbuibix  He  HaSmogaeTca  npa  OTpaBjieHaa  aHceaTa- 
pagaMH. 

B  HeapocenpeTopHbix  KJieTKax  rojioBHoro  raHrjiaa  ryceHan;  3JiaTory3Ka,  OTpaBJieH- 
Hbix  HHccKTHHHgaMH,  b  oTjiauae  OT  rycenan;  HenapHoro,  aojibuaToro,  TyTOBoro  a  gy6o- 
Boro  mejiKonpagoB  OTMeueHa  pe3itaa  BaKyojia3aH,aa  HeñpoceapeTa. 

Jf/fT  a  xjiopo(f)OC  no  cpaBHeHHio  c  poropoM  Bbi3biBaioT  ôojiee  pe3Kae  Hapymenaa 
CTpyKTypbi  HeñpoceapeTa  a  $opMeHHbix  aaeMeHTOB  reMOJiaM(|)bi,  aapTHHa  aoTopoa 
b  Hamax  accjiegoBamiax  apaHaMajiacb  aaa  aTajiOH  oöigero  (|)a3HOjiorauecaoro  coctoh- 
Hna  naceaoMbix. 


XHMHHECKAH  3AIII,HTA  3EPHOBBIX  KYJIbTyP  OT  nPOBOJIOHHHKOB 

H  IHBEACKHX  MYX 

I.  M.  B  e  1  j  a  e  V  —  H.  M.  B  e  ji  a  e  b 

( IÎHCTUTyr  cejibCKoeo  xo3nücTea  Heuepn03eMH0Ü  30Hbi,  Mocnea,  CCCP) 

B  neuepH03eMHoa  30He  CBbirne  50%  naxoTHoñ  njiorgagH  3acejieno  npoBOJiouHaaaMa, 
Haaöojibmaa  uhcjichhoctb  ax  BCTpeuaeTca  na  Taacejibix  rjiHHHCTbix  aouBax  nocjie  mho- 
rojieTHax  TpaB  a  Ha  noaax,  cajibno  3acopeaHbix  aopHeBaipaMa  nbipea.  npoBOJiouHaaa 
Bbi3biBaiOT  ôojibmae  noTepa  ypoaiaa  apoBbix  a  03aMbix  xjieöoß,  ayaypy3bi  a  gpyrax 
ayjibTyp,  noBpeaigaa  BbiceaHHbTe  ceMena,  Bcxogbi  a  aopneByio  cacTeMy.  npa  uacjieH- 
HOCTH  20—40  jiauHHoa  Ha  1  m2,  oôbiuHo  Ha  nojiax  aocjie  TpaB,  3epHOBbie  aapejaaBaioTCfl 
go  40%,  a  noceBbi  ayaypy3bi  —  Ha  70—90%. 


14  Tpyghi  XIII  M9K 
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B  CHIDKeHHH  HHCJICHHOCTH  HpOBOJIOHHHKOB  ÖOJIbHIOG  3HaH6HH6  HM6I0T  arpOTeXHII- 
qecKHe  MuporipiiHTiiH:  npaBHJiBHLie  CGBooöpoTbi,  oôpaôoTKa  hohbbi  (jiyipGHHG  CTepim, 
3HÖJieBaH  BcnauiKa,  MGJKflypHpHaH  oôpaôoTKa  nponauiHbix  KyjibTyp),  ypoôpcHHG,  cbog- 
BpeMciiiibtii  noceB  b bi co k ok an e ctb ennbi mh  ceMeiiaMH. 

HOJIHOH  3aiU,HTbI  HOCGBOB  OT  HpOBOJIOHHHKOB  TpGÔyGTCH  HpHMGHHTb  H  X1IMMC- 
CKHH  MCTOp  OOpbÔbl,  KOTOpblH  B  HaCTOHHJGG  BpGMH  XOpOIUO  pa3pa60TaH  H  ftaGT  BblCOKyiO 
TGXHIIHGCKyiO  II  3K0H0MIIHeCKyi0  3(|)C|)6KTHBHOCTb. 

Bhgcghiig  b  noBBy  12%-ro  p ycTa  rGKcaxjiopana  b  kojihhgctbg  80—100  Kr/ra  ona- 
aajiocb  Tpy^oGMKHM,  poporHM  h  ocTaBJiHJio  3anax  b  iiobbg  Ha  4—6  jigt. 

BoJIGG  HGpcnGKTIIBHblM  MGTOßOM  HBJIHGTCH  OÖpaÖOTKa  CGMHH  nGpGß  nOCCBOM  —  HJIH 
3a6jiaroBpGMGHHO  —  nponapaTaMH  rGKcaxjiopana  hjih  rGnTaxjiopa. 

Ha  iipoTH>KGHiiH  higcth  jigt  (1961  —  1966  rr.)  b  Haninx  onbiTax  oTMGnajiacb  bbico- 
Kaa  3(|)(|)CKTHBH0CTb  Ha  nocGBax  KyKypy3bi  KOMÔHHiipoBanHoro  nponapaTa  —  TMT3 
c  20%  y-H30MGpa  rcKcaxjiopaiia.  npn  po36  200  r/n;  cgmhh  otmghgho  chiiîkghhg  noBpo- 
/KßaCMOCTH  UpOBOJIOBHHKaMH  CGMHH  C  15  —  30%  (KOHTpOJIb)  flO  0.3%;  paCTGHHH  —  C  43% 
(KOIITpOJlb)  pO  12%;  KOJIHHGCTBO  ÔOJIblIblX  CGMHH  yMGHblHIIJIOCb  C  20  pO  3%.  JlyHHIHG 
pe3yjibTaïbi  nojiynaioTCH  npn  npoTpaBjiiiBaHHH  cgmhh  cycn6H3iiflMH  npoTpaBHTGJiGii 
C  AOÔaBJIGHIIGM  KJlGHipnx  BGipGCTB. 

3pyroH  HpG3BbiHaiH0  pacnpocTpaHGinibin  h  onacHbm  bpgahtgjib  b  hghgpho36mhom 
30HG  —  IHBG^CKaH  Myxa  —  HOBpGîKflaGT  y  HpOBOH  nUIGimpbl,  HHMGHH,  OBCa  20—50%  ctg6- 
JI6H,  ypoHiaiiHocTb  3THX  KyjibTyp  ciiHHîaGTCH  Ha  10—15%.  B  nocGBax  KyKypy3bi  noBpG* 
H-i^aGTCH  30—  60%  paCTGHHH. 

McKJHOHHTGJIbHOG  3HaHGHH6  B  ÖOpbÖG  C  3THM  BpGflHTGJIGM  HMGGT  arpOTGXHHKa:  pail- 
HHG  epOKH  CGBa  HpOBblX,  ypoÔpGHHH,  yCTOÏlHHBbTG  COpTa.  B  flOnOJIIIGHHG  K  arpOTGXlIIÏ- 
HGCKIIM  MGponpiIHTIIHM  TpGÔyGTCH  IipiIMGHHTb  XHMHHGCKIIH  MOTO#  3aiH,IITbI  nOCGBOB. 

HaiHIIMIÏ  OnblTaMH  yCTaHOBJIGHa  BblCOKan  3$(|)6KTHBHOCTb  OnblJIHB aiIHH  BCXOflOB  Ky- 
Kypy3bl  H  HpOBblX  36pHOBbIX  B  HaHaJIG  KyipOIÏHH  12  % "M  TGKCaXJIOpaHOM  B  KOJIHHGCTBG 
10—15  Kr  na  1  ra. 

npn  HaJIHHHH  B  nocGBax  COpHHKOB  H,GJIGCO06pa3HGG  HpOBO^HTb  OHpblCKHBaHHG 
cMGCbio  rGpÖHpiipa  h  HHCCKTHpnpa.  Ha  hpothîkghhh  MHorHX  jigt  HaMH  H3ynajiocb  na- 
3GMHOG  OnpbICKHBaHHG  HpOBOH  niHGHHpbl,  HHMGHH,  KyKypy3bI  pa3JIHHHbIMH  HHC  GKTHIJH- 

p  aMii  b  cm  g  ch  c  rcpöiipiipaMH.  C  1965  r.  BepyTCH  onbiTbi  cobmgctho  c  Bcccoi03HbiM 

HHCTHTyTOM  CGJIbCK0X03HHCTBGHH0H  aBIiapHH  no  MaJIOOÔ'bGMHOMy  aBHapHOHHOMy  KOM- 
HJIGKCHOMy  OnpbICKHBaHHK)  HOCGBOB  HpOBblX  3GpHOBbIX  H  KyKypy3bI.  JlyHHIHG  pC3yjIb- 
TaTbi  nojiyHGiibi  npn  onpbicKHBaHHH  c  caMOJiGTa  aMHHHOH  cojibK)  2,4-3  —  1.5  Kr/ra  h 
xjiopo(|)ocoM  —  1—1.5  Kr/ra  npn  pacxopo  paôoHGH  îkhakocth  25  Ji/ra  npn  ihhphhg  3a- 
XBaTa  40  m.  OnpbICKHBaHHG  hhmghh  b  iianajiG  Kym,6HHH  CHH/KaGT  na  60—90%  hhcjigh- 

HOCTb  IHBGflCKOH  MyXH,  a  TBKÎKG  3GJIGHOrJia3KH  H  XJI6ÖH0H  6jIOXH;  THÔGJIb  COpHHKOB  £0- 

CTHraGT  75—95%.  flpHÔaBKa  ypoœan  onpcpGJiGHa  b  1965 — 1967  rr.  b  npcpojiax  6—20%, 
hjih  2—5  p/ra. 

OnpbICKHBaHHG  BCXOPOB  KyKypy3bI  B  $a3G  1  —  3  JIHCTbGB  P63KO  OHHÎKaGT  3aC0p6H- 
HOCTb  HOCGBOB  II  yMGHbHiaGT  nOBpGÎKpaGMOCTb  paCTGHHH  IHBGpCKOH  MyXOH  C  20—40% 
(KOHTpOJIb)  PO  3—5%. 

HpOTpaBJIHBaHHG  CGMHH  KOMÔHHHpOBaHHblMII  HpGHapaTaMH  II  KOMnjIGKCIIOG  OnpbI¬ 
CKHBaHHG  HOCGBOB  OT  COpHHKOB  H  BpGßHblX  HaCGKOMblX  BGCbMa  OKOHOMHHHbl  H  H03BO- 
JIHIOT  3HaHHTGJIbHO  yBGJIHHHTb  ypO>KaHHOCTb  3GpH0BbIX  KyjibTyp. 


3OOEKTHBH0CTB  COBMECTHOTO  nPHMEHEHHH  HHCEKTHH,H30B 
H  3PyrHX  BIlOJIOrHHECKH  AKTHBHBIX  BEIB,ECTB 

N.  G.  B  g  r  i  m  —  H.  P.  B  g  p  h  m 

(JleHumpadcKuü  ceAbCK0X03HÜCTeeHHbiü  uhctutijt,  üyiuKUH — Jleuumpad,  CCCP) 

IlÍHpOKHG  B03MO>KHOCTH  yBGJIHHGHHH  3(|)(|)GKTHBHOCTH  XHMHHGCKOH  6opb6bI  C  Bpcp- 
HblMH  HaCGKOMbIMH  OTKpbIBaGT  COBMGCTHOG  npiIMGIIGHHG  HHCGKTHH,HpOB. 

PaHGG  lipOBGpGHHblMH  HCCJIGpOBaiIIIHMH  6bIJIO  nOKa3aHO,  HTO  B3aHMH06  yCIIJIGHHC 
HHCGKTHpHpHblX  CBOHCTB  MO>KGT  6bITb  pOCTIiriiyTO  Hpil  COBMGCTIIOM  HpHMGHGHHH  33T 
c  rcKcaxjioppHKJiorGKcanoM,  TGnTaxjiopoM,  ajibppiiHOM,  xjioppanoM,  c  HGopraimnecKiiMH 
COGJIHH GHHHMH  MbllHbHKa  H  $TOpa,  C  THO(|)OCOM  H  MGTa(|)OCOM. 

3aJIbHGHIHIIG  HCCJIGpOBaiIHH  nOKa3aJIH,  HTO  aHaJIOTIlHIIblG  pG3yjIbTaTbI  MOryT  ÔbITb 
HOJiyHGHbl  HpH  KOMÖHHIipOBaHHII  HGKOTOpblX  cJ)OC$OpopraHHHGCKHX  COGpHHGHHÎi  H  XJIO- 
piipOBaHHblX  TGpHGIIOB. 

B  onbiTax  c  HGinyGKpbiJibiMH  —  3JiaTory3Koii,  KanycTHOH,  otjihhhoh  h  03HMoh  cob- 
KBMH  —  npn  KHHiGHHOM  OTpaBJiGiiHii  rycGHnu;  npopnocjiGpHGro  B03pacTa  xjiopo(J)ocoM,  no- 
JIHXJIOpnHHGHOM  H  HX  CMGCblO  (1:1)  npil  fl,03aX  0.01—0.02  Mr  Ha  1  r  ÎKHBOrO  BGCa 
ycTanoBJiGiia  HanôojibiuaH  tokchhhoctb  ômiapHOH  cmgcii.  3to  cooTBGTCTByGT  HapyniG- 
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HHflM  oÔAicua  BemecTB  y  noAonhmibix  iiaccKOMbix,  Bbipa>Kaiom;HMCH  b  yMeHBUieHHH  nx 
Beca,  coAep-KaiiHH  boali,  jmniiAOB,  a30Ta  h  pegypupyioipiix  caxapoB,  HOBbiHieiiHH  hh- 
t e h c  h b h o ct h  A^xaHHH  n  na^eram  A^ixaieABHoro  K03$(|)HpHeHTa. 

KniueuHoe  OTpaBJieHiie  ueuiycKpbiJibix  xjiopo^ocoM,  TpiixjiopMeTa(|)OCOM-3,  nojin- 
xjiopnHiieiioM  h  OHHapiibiMii  CMecHMH  xjiopo(|)oca  c  TpnxjiopMeTa(J)ocoM-3  h  iiojinxjiop- 
niTHenoM  npHBOAHT  K  yBCJiiiaciimo  pH  b  khii  reami  ko  h  noHii/Kemno  aRTHBHOCTH  niiipe- 
BapiiTOJibUbix  cJiepMGHTOB  —  jiHna3bi,  aMHJia3bi,  caxapa3bi,  npoTeHHa3bi.  Gmgch  imceKTH- 
UHAOB  npOHBJlBIOT  B  3T0M  OTIIOniGHIIH  CHHGpreTHaeCKMH  3(t>({)eKT,  BbipaHvaKHAHÍica  B  60- 
JIGe  CIIJIbHOM  HIirHÓHpyiOIAGM  AeÜCTBHH  Ha  (^epMGIITbl. 

OnbuaMii  c  îKecTKOKpbiJibiMH  —  JKyKaMii  KJiyöeiibKOBbix  AO^ronocuKOB  —  ycTauoß- 
jieHO,  xito  coBMeipeHiie  xjiopo$oca  c  nojmxjiopnimeHOM  npiiBOAHT  k  öojiee  aKTiiBiioMy 
nocTyiuiGHiiK)  ncpBoro  HiiceKTiipiiAa  b  pacTemie  h  AJiiiTejibiioMy  coxpaHGimio  ero  b  TKa- 
1IHX  B  TOKCliailblX  A-'TH  HaCGKOMblX  A03ax- 

CMGpTiiocTb  naceKOMbix  npH  HHTaHHjH  JiHCTbHMH  ropoxa,  npeABapiiTejibiio  oöpaöo- 
TaHHoro  ÖHHapnoH  cMecbio  îmceKTiipHAOB,  coAepHmmeii  0.4%  xJiopo(|)oca  h  0.4%  iiojih- 
xjiopmiHGua,  BbiiHG,  HGM  npn  pa3AeJibiioM  hx  np  h  M  en  g  h  h  h  . 

Kimiemioe  OTpaBjiemie  œyKOB  KJiyÔGHbKOBbix  AOJirouociiKOB  xjiopo^ocoM,  nojiiixjiop- 
HHHGHOM  II  IIX  CMGCbK)  TaKHîe  HpiIBOgHT  K  CyipeCTBeHHOMy  HapyiHGHHIO  oÖMeua  ße- 
uj,ecTB,  npoHBJiHioin;eMycH  b  yMeHbrnemiH  BGca  HacenoMbix,  coAepæaniiH  boabi  ii  jinnri- 
AOB,  k  naAGHiiK)  A^xaTejibiioro  K03(|)(|)HiAHGHTa.  Kumemioe  OTpaBJiemie  HîyKOB  KJiy- 
ÖeHbKOBblX  AOJirOHOCIIKOB  3  TH  MH  HHCGKTHH,HAaMH  BbI3bIBaeT  MGCTHbIG  HaTOJIOrHHGCKHG 
H3MGHeHIIH  SnilTejIIlH  CpeAHGH  KHIHKH,  ÖOJiee  3IiaxIHTeJIbIIbie  npn  npHMGHeHIIH  CM  G  OH 
xjiopo$oca  n  nojiHXJiopnHHGHa.  Ohh  BbipaîKaioTCH  b  HapyrnemiH  oöojioueK  KjieTOK  h 
pa3pymeHim  chmiix  KjieTOK,  hto  npiiBOAHT  k  hohbjichiiio  6ec(|)opMeHHbix,  uacTiimio 
oöocoÖJieHHbix  APyr  0T  APyra,  ynacTKOB  KHmeunoro  bhiitgjihh.  J^ghctbiig  hhcgkthü,haob 
npiiBOAHT  Tätige  k  pa36yxaHHio  agep  KjieTOK  aniiTejiiiH  cpeAHeii  khihkh,  npeBpamemno 
hx  H3  njioTHbix  OBajibHbix  b  pbixjibie  h  Hiapoo6pa3iibie  c  nocjmAyroipiiM  pacnagoM  na 
OTAeJibHbie  rjibiÖKii. 

npoBeAeiiHbiMH  HCCJieAOBaHiiHMH  ycTanoBJieHa  pejiecoo6pa3HOCTb  coBMecTHoro  npn- 
MeHGHHH  x.nopo(|)oca  h  EeipecTB,  cTHMyjiiipyioupix  (^iisnojiormiecKyio  aKTiiBiiocTb  Hace- 
KOMblX,  B  aaCTHOCTH  npOH3BOAHbIX  6eH3HMHAa30Jia. 

B  onbiTax  c  HiyKaMii  KJiyöeHLKOBbix  AOJiroiiociiKOB  na  ropoxe  BBeAeirae  b  0.4%-ii 
paCTBOp  XJIOpO(J)OCa  1  MKr  2-MeTHJI-l-U,HaH3THJI-5-HHTpo6eH3IIMHAa30Jia  CIIOCOÖCTBOBaJIO 
yBejiHaemiio  ncxoAHoro  KOJinuecTBa  HHceKTiipnAa  b  pacTHTejibiibix  tkbhhx.  Cenano  yen- 
jieHHe  npopeccoB  MeTa6ojiH3Ma  noA  bjihhhiigm  cTHMy  jihtqp a  npiiBOAHT  k  öojiee  öbicTpoMy 
ero  pa3Jio>KeHHK)  h  coKpamemiio  npOAOjraiiTejibHOCTH  TOKciiuecKoro  AencTBim.  CjieACT- 
BHeM  coBMGCTHoro  npHMeHemiH  xjiopo(|)oca  II  2-MeTHJI-l-piiaH3THJI-5-HHTpo6eH3HMHAa30Jia 
HBjmeTCH  ycHJieHiie  CTiiMyjiHpyiomero  a^mctbiih  Ha  pacTeHiie,  noBbimemie  yponean  h 
coAepîKaHHH  b  3epne  h  3ejieH0ii  Macee  SejiKOB  h  acKopöiiiiOBOH  kiicjiotbi. 

AHaJiormiHo  3TOMy  npHMeHeHHe  0.1%-ro  pacTBopa  xjiopoc|)oca  b  coaeTaiiHH 
C  0.1  MKr  2-MeTHJI-l-H;HaH3THJI-5-HHTpo6eH3HMHAa30Jia  HJIH  MIIKp03JieMeHTaMH  b  BHAe 
CepHOKHCJIOH  MG  AH  (0.05%)  II  OopHOII  KHCJIOTbl  (0.15%)  HG  npiiBOAHT  K  GIIIDKeHHK) 
nOBpe^KAeilHOCTII  JIHCTBGB  CBGKJIbl  JIHHHHKaMH  CBeKJIOBiriHOH  MyXH,  HO  npH  yCHJIGHHII 
oöipero  GTHMyjiHpyiomero  a^hctbhh  Ha  pacTemie  oÔGcnGHiiBaeT  iienponoppiioHajibHo 
öojibHioe  yBejinnemie  ypoHîaa  KopHonjioAOB,  3ejiGiiOH  Macchi,  coAepmaHiiH  b  hhx  yrjie- 

BOAO'B  H  aCKOpÖHHOBOH  KHCJIOTbl. 


STUDIES  ON  THE  DEVELOPMENT  OF  RESISTANCE  TO  INSECTICIDES 

IN  TRIBOLIUM  CASTANEUM  HERBST 

S.  K.  B  h  a  t  i  a,  S.  P  r  a  d  h  a  n 

(Division  of  Entomology ,  Indian  Argicultural  Research 
Institute,  New  Delhi,  India) 

The  possibility  of  T.  caslaneum  developing  resistance  to  DDT  and  lindane  was 
explored.  Four  resistant  strains,  three  resistant  to  DDT  and  one  resistant  to  lindane 
were  selected  from  a  common  parental  strain  with  genetic  heterogeneity.  The  three 
DDT-resistant  strains  were  selected  by  applying  DDT  pressure  by  three  different 
methods,  which  were  (i)  treating  the  rearing  medium,  (ii)  exposure  of  adults  to  films, 
and  (iii)  exposure  of  adults  to  sprays.  The  lindane-resistant  strain  was  selected  by 
application  of  lindane  in  the  rearing  medium.  In  all  the  cases  the  concentration  of 
the  insecticide  was  increased  in  successive  generations  to  maintain  a  selection  pres¬ 
sure  above  60%  in  each  generation. 

Resistance  was  estimated  by  three  testing  methods  viz.  rearing  medium,  exposure 
of  adults  to  films  and  treatment  of  adults  with  direct  sprays.  The  level  of  resistance 
was  worked  out  in  two  ways  viz.  (i)  by  dividing  the  LC5o  value  of  resistant  strain 
by  that  of  the  parental  strain,  and  (ii)  by  dividing  the  LC50  value  of  resistant  strain 
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by  that  of  the  susceptible  strain  which  automatically  developed  when  the  parental 
stock  was  reared  for  several  generations  without  any  insecticidal  treatment. 

Out  of  the  three  DDT-resistant  strains,  the  one  selected  by  rearing  in  treated 
medium  for  nine  generations  showed  the  maximum  increase  in  resistance.  This  re¬ 
sistant-strain,  when  tested  by  rearing  medium,  film  exposure  and  direct  spray  methods 
was  observed  to  be  94.95,  >113  and  36.93  times  more  resistant  than  the  parental  and 
127.73,  >236  and  44.93  times  more  than  the  susceptible  strain.  The  lindane-resistant, 
strain,  selected  in  ten  generations  when  tested  by  rearing  medium,  film  exposure  and 
direct  spray  methods  was  estimated  to  be  54.32,  >87  and  13.05  times  more  resistant 
than  the  parental  and  90.21,  >86  and  12.48  times  more  than  the  susceptible  strain. 

Cross-resistance  characteristics  of  the  two  resistant  strains  to  various  insecticides 
were  studied  by  exposure  of  adults  to  insecticidal  films.  The  resistance  was  estimated 
as  the  increase  in  LC50  value  of  each  insecticide  to  the  resistant  strain  over  that  to 
the  susceptible  strain.  In  the  case  of  DDT-resistant  strain,  94.33  times  resistant  to 
DDT,  the  increase  in  the  LC50  value  was  of  the  order  of:  toxaphene  1.17,  lindane  1.19, 
aldrin  1.30,  chlordane  1.58,  endrin  1.74,  endosulfan  1.74,  dieldrin  2.02,  heptachlor  2.74, 
pyrenthrins  1.97,  malathion  3.08,  mevinphos  8.31,  parathion  8.50,  diazinon  9.13  and 
carbaryl  >12  times.1  In  the  case  of  lindane-resistant  strain,  >86  times  resistant  to 
lindane  the  ration  were:  DDT  0.75,  endosulfan  >7.5,  toxaphene  >9,  chlordane  >34, 
aldrin  147,  endrin  >185,  heptachlor  >232,  dieldrin  >291,  malathion  1.01,  diazinon  1.13, 
parathion  2.0,  pyrethrins  1.53  and  carbaryl  >12. 

Resistance  to  these  insecticides  was  observed  to  involve  certain  changes  in  the 
biological  characteristics  as  well.  DDT-resistant  strain  was  characterised  by  having 
22.7%  longer  larval  period  and  59.5%  lower  reproductive  potential  while  lindane- 
resistant  strain  showed  36.7%  reduction  in  reproductive  potential  only;  there  being 
no  change  in  the  larval  duration. 


DEVELOPMENT  OF  INSECTICIDE-DEGRADING  STRAINS 
OF  MICROORGANISMS  BY  SELECTION  2 

G.  M.  B  0  u  s  h,  F.  M  a  t  s  u  m  u  r  a 

(Department  of  Entomology,  University  of  Wisconsin, 

Madison,  Wisconsin,  U.S.A.) 

The  important  role  of  microorganisms  in  the  breakdown  of  soil-applied  herbicides 
has  been  extensively  studied  for  the  past  15  or  more  years.  Erratic  weed  control, 
as  well  as  the  occasional  carryover  of  deliterious  activity  to  subsequent  crops,  appa¬ 
rently  prompted  early  research.  Insecticides,  unfortunately,  have  not  been  studied  in 
comparable  depth.  Only  in  recent  years  have  microorganisms  been  implicated  in  the 
breakdown  of  certain  insecticides  in  soil  (Lichtenstein.  Schulz,  1964).  However,  fur¬ 
ther  evidence  for  microbial  implication  is  afforded  by  studies,  which  have  demonstra¬ 
ted  that  several  organophosphorus  compounds  (Ashmead,  Casida,  1958;  Matsumura, 
Boush,  1966,  1968;  Boush,  Matsumura,  1967),  carbamates  (Boush,  Matsumura,  1967; 
Masumura,  Boush,  1968)  and  chlorinated  hydrocarbons  (Matsumura,  Boush,  1966,  1968; 
Boush,  Matsumura,  1967)  could  be  degraded  under  laboratory  conditions.  Perhaps  in¬ 
dicative  of  the  insecticide-metabolizing  role  of  certain  microbes  in  nature  are  studies 
with  bacteria  and  fungi,  shown  to  possess  insecticide-degrading  capabilities,  isolated 
from  soil  previously  contaminated  with  pesticides  (Matsumura,  Boush,  1966,  1967, 
1968). 

Such  studies,  based  on  isolations  from  extensively  contaminated  areas  in  nature, 
are  in  reality  analogous  to  the  widely  utilized  laboratory  "enrichment  culture”  techni¬ 
que  of  the  microbiologist.  In  effect,  the  chemical  composition  of  the  culture  medium 
(soil)  is  altered  by  the  addition  of  a  chemical  (insecticide)  thus  setting  conditions 
which  would  favor  the  natural  selection  of  organisms  either  tolerant  of,  or  capable 
of  utilizing  the  new  medium. 

We  have  been  studying  various  aspects  of  the  microbial  degradation  of  pesticides 
in  our  laboratories  for  the  past  four  years.  Our  first  efforts  were  directed  at  locating 
microorganisms  capable  of  degrading  specific  pesticides.  Two  approaches  were 
employed.  The  first  consisted  of  isolating  and  evaluating  pure  cultures  of  microbes 
from  soil;  with  many  of  the  soil  samples  having  been  secured  from  areas  with  a  pre- 


1  This  expression  has  been  used  for  a  number  of  insecticides  when  for  practical 
reasons  it  was  not  possible  to  use  higher  strength  of  insecticide  during  these  expe¬ 
riments. 

2  Supported  in  part  by  grant  No.  CC-00268,  from  the  National  Communicable 
Disease  Center. 
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vious  history  of  high  insecticide  usage.  The  second  approach  was  empirical,  and  con 
sisted  of  evaluating  pure  cultures  of  bacteria  and  fungi  secured  from  many  sources. 
In  all,  nearly  1600  isolates  were  evaluated. 

Of  447  species  and  variants  of  fungi  representing  177  genera  evaluated  in  the 
empirical  program,  only  three  ( Pénicillium  aegyptiacum,  Candida  mycoderma  and 
Triclioderma  viride)  possessed  notable  degradation  activities  against  dieldrin.  However, 
of  17  isolates  from  treated  soil,  7  (all  Pseudomonas  spp.)  were  capable  of  degrading 
dieldrin.  Such  results,  although  not  conclusive,  do  indicate  that  "enrichment  culture” 
is  an  active  force  in  modifying  the  soil  microflora. 

The  number  of  microbial  strains  that  can  be  developed  through  insecticidal  se¬ 
lection  pressure  may  well  be  determind  by  the  nature  of  the  insecticide  itself.  It  ap¬ 
pears  that  the  more  susceptible  the  compound  to  biodegradation,  the  higher  the  num¬ 
ber  of  microbial  species  and  strains  capable  of  degrading  the  insecticide. 

After  securing  microbial  variants  with  pesticide-degrading  capabilities,  we  have 
attempted  to  develop  methods  of  increasing,  quantitatively,  their  degrading  properties. 
The  use  of  continuous  culture  devices,  or  chemostats,  seemed  appropriate.  Chemostats 
vary  greatly  in  design,  but  all  have  in  common  the  aim  of  maintaining  a  microbial 
population  in  growth  or  "log”  phase  as  long  as  possible.  By  controlling  the  composi¬ 
tion  of  the  medium,  especially  the  sole  nutritive  carbon  source  (insecticide),  the 
chemostat  can  be  seen  as  yet  another  type  of  "enrichment  culture”  selection.  Results 
to  date,  although  preliminary,  warrant  further  investigation. 


ATTRAKTIV-  UND  REPELLENTEFFEKTE  BEI  PFLANZENSCHUTZMITTELN 

H.  Braasch 
(Leipzig,  DDR) 

Chemische  Stimuli,  darunter  Attraktants  und  Repellents,  spielen  in  der  Ökologie 
der  Insekten  eine  bedeutende  Rolle.  Veränderungen  der  Reizfeldstrukturen  durch 
hinzutretende  chemische  Stimuli,  zum  Beispiel  Schädlingsbekämpfungsmittel,  können 
die  natürlichen  Reaktionsketten  unterbrechen  und  Verhaltensumstimmungen  hervorru- 
fen.  Besonders  im  letzten  Jahrzehnt  häufen  sich  die  Beobachtungen  über  Attraktiv- 
und  Repellentwirkungen  bei  Pestiziden.  Die  Nichtbeachtung  dieser  vom  toxischen 
Effekt  der  Präparate  unabhängigen  sinnesphysiologischen  Wirkungen  kann  Ursache 
dafür  sein,  daß  Bekämpfungsaktionen  trotz  größter  Sorgfalt  mitunter  fehlschlagen. 

Initialrepelienz  kann,  wenn  die  Aufnahme  einer  für  die  Insekten  letalen  Dosis 
verhindert  wird,  den  Bekämpfungserfolg  infrage  stellen.  Durch  Kontaktrepelienz  oder 
irritierende  Wirkung  tritt  bei  Gewährleistung  der  Aufnahme  letaler  Mengen  jedoch 
eine  zusätzliche  Befallsminderung  ein,  und  der  Wiederbefall  wird  hinausgezögert. 
Die  Repelienz  eines  Insektizides  gegenüber  Nutzinsekten  bedeutet  deren  Schonung. 
Andererseits  aber  können  die  Nützlingsweibchen  von  der  Wirtsfindung  bzw.  Feindinsek¬ 
ten  vom  Schädlingsraub  abgehalten  werden,  wodurch  die  biologische  Unterstützung 
der  Bekämpfung  verloren  gehen  kann.  Der  Idealfall  einer  Bekämpfungsaktion  liegt 
vor,  wenn  das  Bekämpfungsmittel  bei  Anwendungskonzentrationen  attraktiv  auf  den 
Schädling  wirkt  und  ihn  zugleich  abtötet.  Attraktivität  bei  nicht  toxischen  Konzentra¬ 
tionen  führt  zu  einem  verstärkten  Wiederbefall  der  behandelten  Kultur  oder  zur 
Einwanderung  anderer  Schädling.  Wirkt  sich  die  Attraktanz  jedoch  auf  Feinde  oder 
Parasiten  der  Schädlinge  aus,  so  erscheint  die  Bekämpfung  aussichtsreicher.  Die 
meisten  aus  der  Literatur  bekannten  Fälle  sinnesphysiologischer  Wirkung  von  Pflan¬ 
zenschutzmitteln  betreffen  Chlorkohlenwasserstoffinsektizide,  hauptsächlich  DDT  und 
HCH,  und  an  zweiter  Stelle  organische  Phosphorverbindungen,  vor  allem  Parathion. 
Daraus  könnte  der  Eindruck  entstehen,  daß  sich  die  Wirkungen  auf  diese  Mittel 
konzentrieren.  Es  scheint  aber  vielmehr,  daß  die  weitverbreitete  Anwendung  dieser 
Wirkstoffe  und  die  Tatsache,  daß  man  den  Rüchkstandsinsektiziden  wie  DDT  beson¬ 
dere  Aufmerksamkeit  widmete,  nicht  unerheblich  zur  Herausbildung  dieses  Eindruckes 
beigetragen  haben. 

Wir  untersuchten  die  attraktive  und  repellente  Wirkung  von  17  insektiziden  und 
3  fungiziden  Präparaten,  einem  akariziden  Mittel  sowie  deren  15  Wirkstoffen  auf 
Drosophila  melano gaster,  Sitophilus  oryzae  und  einige  andere  Arten.  Die  untersuchten 
Wirkstoffe  waren  DDT,  HCH,  Lindan,  Toxaphen,  Methylparathion,  Dimethoat,  Methyl- 
demetonmethyl,  Carbaryl,  DNOC,  Pyrethrum,  sein  Synergist  Piperonylbutoxyd,  Chlor- 
fenson,  TMTD  und  Phaltan.  Die  Untersuchungen  erfolgten  in  einem  Y-Rohr-Olfakto- 
meter  und  wurden  durch  Lockfallenexperimente  ergänzt. 

Nur  einem  geringen  Prozentsatz  (11%)  der  genannten  Prüfmittel  gegenüber 
verhielten  sich  die  Testinsekten  bei  allen  Konzentrationen  indifferent.  Die  mit  steigen¬ 
der  Konzentration  des  Mittels  (10-4  bis  100%)  bei  Drosophila  und  Sitophilus  ausge- 
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lösten  Reaktionen  lassen  sich  in  verschiedene  Kategorien  einordnen,  von  denen  Re¬ 
pelienz  in  allen  Konzentrationen  sowie  Übergang  von  der  Indifferenz  oder  Attraktanz 
zur  Repellenz  bei  zunehmender  Konzentration  den  prozentual  größten  Anteil  haben. 

Nicht  nur  Insektizide,  sondern  auch  andere  Pflanzenschutzmittel  üben  sinnes¬ 
physiologische  Wirkungen  auf  Insekten  aus.  Die  Experimente  zeigen,  daß  den  Präpa¬ 
ratboimischungen  häufig  entscheidende  Bedeutung  als  Ursache  für  Attraktiv-  und 
Repellenteffekte  zukommt.  Für  die  Repellentreaktion  von  Drosophila  gegenüber  Fe- 
kama  20  ist  offensichtlich  der  Wirkstoff  DDT  verantwortlich.  Dagegen  ist  die  Attrak¬ 
tiv-  und  Repellentwirkung  von  Wofatox  auf  Drosophila  offenbar  Insektizidbeimischun¬ 
gen  zuzuschreiben,  da  gegen  Methylparathion  Indifferenz  besteht.  Sind  mehrere  Fak¬ 
toren  im  Präparat  wirksam,  so  kann  es  zu  Überlagerungen  und  Maskierungen  der 
Wirkungen  kommen. 

Ein  Vergleich  der  Reaktionen  von  Drosophila  und  Sitophilus  zeigt,  daß  bei  2  Arten 
gegenüber  dem  gleichen  Mittel  wesentliche  Unterschiede  im  Typ  und  in  der  Inten¬ 
sität  der  Reaktion  bestehen.  Die  bisher  vorliegenden  Beobachtungen  sollten  Anlaß 
dafür  sein,  dem  Problem  der  sinnesphysiologischen  Wirkungen  der  Bekämpfungsmittel 
verstärkte  Aufmerksamkeit  zu  widmen,  die  Klärung  seiner  Grundprobleme  herbeizu¬ 
führen  und  praktische  Maßnahmen  mit  dem  Auftreten  solcher  Effekte  in  Einklang 
zu  bringen.  Attraktiv-  ünd  Repellenteffekte  bei  Pflanzenschutzmitteln  müssen  jedoch 
nicht  nur  berücksichtigt  werden,  sondern  können  zur  Erzielung  wirkungsvoller,  öko¬ 
nomischer  und  biozönoseschonender  Verfahren  in  den  Dienst  der  integrierten  Be¬ 
kämpfung  treten. 


FILLERS  OF  AEROSOL  DISPENSERS  FOR  DOMESTIC 
NON-FLYING  INSECTS  CONTROL 

L.  I.  Brikman,  Ya.  E.  Roginskaya,  V.  M.  Tsetlin,  E.  Z  h  u  k, 

L.  L.  Smirnova  —  JI.  II.  B  p  h  k  m  a  h,  E.  H.  P  o  r  h  h  c  k  a  h, 

B.  M.  II,  e  t  ji  h  h,  E.  B.  >KyK,  JI.  Jl.  C  m  h  p  h  o  b  a 

(ü,eHTpajibHbiü  HayHHo-uccjiedoeareAbCKUÜ  de3UH(ßeKi{U0HHbiü  uhctutijt, 

Mocnea,  CCCP) 

In  order  to  compose  rational  formulations  of  fillers  of  aerosol  dispensers  intended 
for  eradicating  domestic  non-flying  insects  —  bedbugs,  cockroaches  and  others  —  we 
determined  how  these  insects  were  affected  by  aerosols  of  solutions  of  individual 
insecticides  and  their  mixtures,  studying  an  acute  residual  insecticidal  action  and 
aerosol  effect  on  insect  eggs.  The  acute  insecticidal  effect  of  aerosols  was  evaluated  ac¬ 
cording  to  the  time  of  the  onset  of  the  affection  of  all  test  insects  (affected  insects 
are  the  total  number  of  paralysed  and  dead  insects).  The  residual  insecticidal  effect 
of  aerosol  deposits  on  surfaces  was  evaluated  according  to  the  number  of  affected 
insects  (in  a  percentage  on  the  7th  day  of  recording  as  a  result  of  their  15-minute 
contact  with  aerosol  deposits  10  days  after  treatment  of  test  surfaces).  The  aerosol 
effect  on  eggs  of  bedbugs  was  evaluated  according  to  the  number  of  eggs  which  were 
not  hatched  by  expressing  the  data  in  a  percentage  of  the  total  number  of  treated 
eggs. 

It  was  found  that  chemicals  exhibiting  ovicidal  properties  should  be  used  as  in¬ 
secticides  for  the  kind  of  aerosol  dispensers  under  study:  Chlorophos,  Rogor,  gamma 
isomer  BHC. 

When  using  the  first  two  insecticides  as  basic  active  ingredients  it  is  necessary 
to  add  to  them  chemicals  such  as  pyrethroids  that  would  enhance  their  acute  effect 
on  insects.  It  should  be  combined  with  low-volatile  insecticides  capable  of  reducing 
its  evaporability  and  impart  to  the  mixture  a  longer  residual  effect. 

Taking  into  account  the  practical  interest  displayed  in  formulations  based  upon 
gamma  isomere  BHC  and  DDT  there  has  been  carried  out  an  entomological  evaluation 
of  fillers  of  aerosol  dispensers  containing  mentioned  insecticides  in  various  rations  — 
1:9,  3:7,  5:5,  7:3,  9:1.  The  summary  content  of  active  ingredients  was  2.5%, 
the  propellent  —  Freon  1-1/12  5050  —  amounting  to  50%. 

The  observations  on  the  development  of  toxic  phenomena  in  bedbuge,  German 
Blattella  germanica  L.  and  Oriental  Blatta  orientalis  L.  cockroaches  showed  that 
Oriental  cockroaches  are  the  least  susceptible,  therefore  it  was  precisely  against  them 
that  it  was  thought  expedient  to  determine  the  optimum  insecticidal  correlation  in  the 
mixture.  The  observations  on  the  development  of  intoxication  process  since  the  mo¬ 
ment  of  insects  being  sprayed  were  formed  of  two  periods:  1)  during  five  hours, 
2)  from  the  following  day  and  further  up  to  the  7th  day  inclusive.  The  absence  of 
dead  Oriental  cockroaches  is  characteristic  of  the  first  period;  the  numbers  of  para¬ 
lysed  ones  increased  sharply  by  the  first  or  second  hour  after  exposure  to  aerosols 
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of  all  formulations  and  then  their  number  increased  insignificantly.  Of  especial  inte¬ 
rest  are  formulations  containing  gamma  isomer  BHC  alone  and  those  containing 
1.25%  gamma  isomer  and  1.25%  DDT.  In  these  cases  all  Oriental  cockroaches  found 
to  be  paralysed  by  the  second  hour.  The  second  period  was  characterized  by  the 
following:  there  was  a  small  number  of  dead  insects  (not  more  than  18%)  hours 
after  they  were  exposed  to  aerosols;  by  the  7th  day,  parallel  with  dead  ones,  there 
were  normally  crawling  cockroaches  exhibiting  no  external  signs  of  paralysis:  in  the 
number  of  7  and  11% — when  using  insecticides  in  the  ratio  9:1  and  3:7;  25  and 
32%  with  the  ratio  of  insecticides  7:3  and  1:3  respectively.  The  formulation  con¬ 
taining  insecticides  in  the  ratio  5  :  5  was  an  exception:  in  this  case  all  insects  were 
killed  by  the  6th  day. 

The  comparison  of  the  results  of  exposure  to  gamma  isomer  BHC  aerosols  alone 
with  exposure  to  them  in  the  mixture  with  DDT  when  these  chemicals  are  taken  in 
equal  quantities  points  out  the  expediency  of  using  the  mentioned  mixture.  In  the 
second  case  when  the  entomological  effect  is  equal  the  expense  of  gamma  isomer 
BHC  —  which  is  more  volatile  and  when  inhaled  more  dangerous  to  the  warm-blooded 
animals  than  DDT  —  decreases. 

The  further  decrease  of  the  gamma  isomer  BHC  content  in  the  mixture  proved 
to  be  possible  when  the  pyrethrins  were  added.  It  was  found  that  the  addition  of 
0.2%  pyrethrins  to  the  mixtures  of  gamma  isomer  BHC  with  DDT  in  the  mentioned 
ratios  —  the  summary  expense  of  active  ingredients  being  equal  to  250  mg/m2  —  en¬ 
sures  the  affection  of  about  90%  of  Oriental  cockroaches  in  10  min  while  all  test  in¬ 
sects  are  affected  in  30  min. 


INTERNATIONAL  STANDARD  METHODS  FOR  DETECTING  AND 
MEASURING  INSECTICIDE  RESISTANCE 


J.  R.  Busvine 

(School  of  Hygiene  and  Tropical  Medicine,  London,  U.  K.) 

The  first  evidence  of  incipient  insecticide-resistance  in  arthropod  pests  usually 
consists  of  failure  to  obtain  satisfactory  control  by  chemicals  in  the  field.  Such  failu¬ 
res  could  be  due  to  various  other  causes,  such  as  faulty  treatment,  defective  insecti¬ 
cide  or  abnormal  weather;  so  that  a  reliable  test  method  must  be  used  to  decide 
whether  such  failure  is  due  to  resistance  or  to  other  causes.  The  importance  of  early 
checking  for  resistance  is  as  follows:  (i)  if  resistance  does  not  exist,  the  cause  of 
failure  must  be  sought  elsewhere,  (ii)  if  resistance  is  confirmed,  a  different  pesticide 
must  be  sought  and  (iii)  wasteful  overdosing  (with  excessive  contamination  of  the 
environment)  should  be  avoided. 

Incipient  resistance  can  he  most  easily  detected  and  measured,  if  a  colony  of  the 
suspected  strain  can  be  reared  in  the  laboratory  (or  green  house)  under  the  same 
conditions  as  a  strain  known  to  be  susceptible.  This  will  not  only  facilitate  accurate 
comparisons,  but  prove  whether  the  difference  is  hereditable  or  not.  Furthermore,  la¬ 
boratory  colonies  which  can  be  selected  into  homogeneity,  are  virtually  essential  for 
any  fundamental  research  on  the  problem.  It  is  obvious,  however,  that  this  procedure 
is  not  always  practicable,  either  because  the  species  concerned  is  very  difficult  to 
rear  in  captivity  or  because  a  more  rapid  answer  is  required.  The  next  best  alter¬ 
native  is  to  collect  specimens  from  the  field  and  test  them  side  by  side  with  those 
of  a  susceptible  strain,  under  conditions  as  controlled  as  possible.  If  a  strain  known 
to  be  susceptible  is  not  available,  the  alternative  is  to  make  check  tests  at  intervals 
before  the  suspected  chemical  is  widely  used  or  in  an  area  where  it  is  not  used. 
The  variability  in  these  tests  will  give  an  idea  of  the  normal  limits  of  susceptibility 
of  the  pest. 

Resistance  tests  are  made  at  different  dose  levels,  to  give  a  dose/kill  regression 
line  for  the  normal  insects.  From  these  data,  a  dose  can  be  chosen  which  would 
be  expected  to  give  an  extremely  high  kill  (say  99.8%)  of  normal  insects.  This  dose 
can  be  used  as  a  regular  monitor  for  incipient  resistance,  since  survival  of  susceptible 
insects  in  a  normal  batch  would  be  excessively  unlikely. 

The  problem  now  is  to  choose  the  test  method,  which  must  combine  reasonable 
precision  with  convenience  (so  that  it  can  be  used  in  the  field  or  in  simple  labora¬ 
tory).  A  third,  and  most  important  qualification,  is  that  a  standard  test  should  be 
adopted  internationally;  otherwise  the  results  of  a  worker  in  one  country  cannot  be 
easily  interpreted  and  used  by  workers  in  another  part  of  the  world.  This  fact  was 
recognised  12  years  ago  by  the  World  Health  Organization,  which  has  fostered  the 
development  of  resistance  tests  for  many  insect  vectors  of  disease.  These  include 
adult  and  larval  mosquitoes,  lice,  bugs,  fleas,  sandflies,  tsetse  flies,  houseflies,  blackfly 
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larvae,  ticks  and  cockroaches.  Many  of  the  tests  involve  exposure  of  the  insects  to 
papers  impregnated  with  insecticides  by  W.  H.  0.  and  sent  to  field  workers  in  ap¬ 
propriate  test  kits.  The  result  of  this  activity  is  a  rich  reward  in  information  on  the 
state  of  resistance  of  insect  vectors  of  disease  throughout  the  world. 

The  need  for  standard  tests  is  equally  great  for  agricultural  and  veterinary 
arthropod  pests.  This  is  proved  by  the  great  variety  of  test  methods  which  have  been 
used  in  recent  years,  shown  in  the  table.  Steps  to  institute  international  test  methods 
have  been  taken  in  the  past  year  by  the  Food  and  Agriculture  Organization  and  by 
the  Entomological  Society  of  America.  As  a  result,  it  is  likely  that  standard  tests 
will  be  adopted,  this  summer,  for  the  following  important  pests:  Spider  mites  ( Tetra - 
nychidae );  Rice  stem  borer  ( Chilo  suppressalis );  Root  maggot  flies  ( Hylemya  spp.); 
Cotton  leafworm  ( Spodoptera  litura );  Cocoa  capsid  ( Distantiella  theobroma)  ;  Green 
peach  aphid  (Myzus  persicae );  Fruit  flies  ( Dacus  spp.,  Ceratitis  capitata );  Green  rice 
leafhopper  ( Nephotettix  cincticeps );  Stored  product  beetles  ( Tribolium  spp.). 

Although  a  later  start  is  being  made  with  the  agricultural  pests,  this  has  the 
advantage  of  avoiding  some  of  the  errors  in  the  earlier  work  with  medical  insect 
pests.  Generally  speaking  the  new  tests  will  depend  on  rather  better  techniques; 
especially  topical  application  tests  with  simple  apparatus. 


Analysis  of  117  publications  on  resistance  of  agricultural  or  veterinary 
arthropod  pests,  according  to  type  of  pest  and  type  of  test  method 
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1.  Topical  application . 

7 

7 

9 

4 

1 

1 

29 

2a.  Confining  on  plant  surface  .  .  . 

5 

3 

0 

4 

4 

0 

16 

2b.  Confining  on  glass  surface  .  .  . 

1 

2 

0 

4 

0 

2 

9 

2c.  Confining  on  paper  surface  .  .  . 

0 

2 

9 

0 

1 

0 

12 

3a.  Dusting;  on  plant . 

1 

2 

0 

1 

0 

0 

4 

3b.  Dusting;  in  dish . 

1 

1 

0 

0 

0 

0 

2 

4a.  Spraying;  on  plant . 

1 

0 

1 

0 

7 

0 

9 

4b.  Spraying;  in  dish  . 

5 

1 

7 

0 

0 

0 

13 

5a.  Dipping;  on  plant . 

0 

0 

2 

0 

4 

0 

6 

5b.  Dipping;  in  cage . 

0 

0 

1 

0 

5 

1 

7 

6.  Treated  medium . 

0 

4 

6 

0 

0 

0 

10 

Totals . 

21 

22 

35 

13 

22 

» 

4 
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ERFORSCHUNG  DER  INSECTIZIDWIRKUNG  VON  FENTINAZETAT 
UND  FENTINHYDROXID  AUF  MAMESTRA  BRASS1CAE  L. 

D.  Camprag,  A.  Stankovic 
(Landwirtschaftliche  Fakultät,  Novi  Sad,  Jugoslawien) 

Aufgrund  der  Ergebnisse  von  Laboruntersuchungen  der  Insektizidwirkung  auf  die 
Raupen  M.  brassicae  des  in  unserem  Lande  zur  Bekämpfung  von  Parasiten  Cercospora 
beticola  Sacc.  benützten  Fentinhydroxids,  kann  folgendes  geschlossen  werden:  Bei 
allen  überprüften  Dosen  (200,  400  und  800  g/ha  a.  S.)  zeigte  das  Fentinhydroxid  einen 
hohen  insektiziden  Wirkungsgrad  auf  die  Raupen  M.  brassicae  des  III.  und  IV.  Sta¬ 
diums,  deren  Verendung  umso  schneller  vor  sich  ging,  inwiefern  die  angewandte 
Dosis  größer  war.  Nach  72  Stunden  vom  Beginn  des  Verfahrens  betrug  die  Mortalität 
75 — 96%,  um  am  vierten  Tage  95 — 100%  zu  erreichen.  In  bezug  auf  die  Persistenz 
wurde  bei  einer  Dosis  von  400  g/ ha  a.  S.,  nach  neun  Tagen  vom  Beginn  der  Behand¬ 
lung,  eine  Mortalität  von  86%  erzielt.  Das  Fentinhydroxid  wirkt  auch  auf  die  Verrin¬ 
gerung  der  Raupenernährung  ein,  dies  umso  wirkungsvoller  und  schneller,  inwiefern 
die  angewandte  Dosis  größer  war.  Die  Raupenernährung  wird  um  79 — 96%  in  bezug 
auf  die  unbehandelte  Kontrolle  herabgesetzt. 

In  den  Jahren  1965  und  1966  wurden  auf  einigen  Lokalitäten  Feldversuche  zur 
Überprüfung  der  Insektizidwirkung  von  Fentinhydroxid  und  Fentinazetat  (300 — 
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360  g/ha  a.  S.)  auf  die  II.  Generation  der  M.  brassicae  ausgeführt.  Durch  zwei  his 
drei  Behandlungen  von  Zuckerrüben  mit  den  erwähnen  zur  Bekämpfung  der  Parasiten 
C.  beticola  bestimmten  Pestiziden,  wurde  gleichzeitig  auch  eine  Verringerung  der 
durch  die  Raupen  M.  brassicae  hervorgerufenen  Schäden  um  durchschnittlich  46%  be¬ 
wirkt,  bei  einer  durchschnittlichen  Populationsreduktion  von  59  %•  Im  Jahre  1967 
wurde  durch  drei  Behandlungen  mit  Fentinazetat  die  Population  um  80.2%  und  der 
Beschädigungsgrad  des  Laubes  um  60.5%,  in  bezug  auf  die  Kontrolle  herabgesetzt. 
Bei  anderen  vorzugsweise  zur  Überprüfung  verschiedener  Insektizide  bestimmten  Ver¬ 
suchen,  zeigte  das  erwähnte  Fungizid  auf  M.  brassicae  eine  sogar  bessere  Wirkung 
als  einige  andere  Insektizide. 

Der  Steigerung  der  Insektizidwirkung  des  Fentinhydroxids  und  Fentinazetats  kann 
durch  Vergrösserung  der  aktiven  Substanzdosis  beigetragen  werden,  weiters  durch 
eine  bessere  zeitliche  Synchronisation  der  gegen  die  M.  brassicae  und  C.  beticola 
gerichteten  Intervention,  sowie  durch  ihre  Kombination  mit  kleineren  Insektiziddosen.. 


HCCJIEAOBAHHH  yCTORHHBOCTH  KOJIOPARGKOrO  yKYKA 
( LEPTINOTARSA  DECEMLINEATA  SAY)  K  A30T0KCY  33%  (AßT) 

D.  Cichy,  J.  Kot  —  3.  L(hxh,  fl.  Kot 
( Hhctutijt  9K0J102UU,  Bapuiaea,  UoAbuia) 

B  1966 — 1968  rr.  npoße^eHBi  nccjießOBaHiiH  ycTonuiiBOCTH  caMOK  KOJiopagCKoro 
jKyna  K  Hanöojiee  uacro  npiiMermeMOMy  b  IIojiLme  iiHceKTHipiAy  33%-My  a30T0Kcy, 
3^(J)eKTHBHOCTB  KOTOpOTO  B  nOCJIG^HHe  TO^BI  3HaUHTeJIBHO  CHH3IIJiaCB.  H3BeCTHo  B03- 
HiiKHOB ernie  ycTonniiBbix  pac  3Toro  BpeAHTejin  (Quinton,  1956;  Cutcomp,  Peterson  h 
Hunter,  1958  —  CIIIA;  Heidenreich,  1960  —  OPP;  Lakocy,  1960—1967  — -  nojibma;  Hrdÿ, 
Hurkova,  Zelenÿ,  1968  —  HexocjioBaKnn). 

Tokchhhoctb  a30T0Kca  a-hh  caMOK  KOJiopa^cKoro  JKyua  onpegejinjiii  no  MeTO^y  Tooca 
(Goos,  1961).  B  naniKH  neipn  (d  =  10  cm)  Ha  $HjiBTpoBajiBHyio  öyMary,  irnnperanpo- 
BâHHyio  1  Mji  3MyjitcHH  a30TOKca  (0.01 — 4%  KOHpeHTpapHH) ,  noftcaîKHBajiH  no  10 — 
12  caMOK.  YneT  rnöejin  npoBOAHJin  nepe3  24—48  uac.,  bboah  nonpaBKy  Ha  rnöejiB 
b  KOHTpojibHOM  sapnaHTe  no  (JiopMyjie  A66oTa  (1925).  JXoBepHTejiBHBie  npe^ejiLi  onpe- 
^eJiHJiH  MerogoM  JlnTHeji^HJi^a,  BnjiKOKca  h  Eohhobckoh  (Litchelfied,  Wilcox,  Boja- 
nowska,  1961). 

Hccjie^oBamiH  npoBOgHjmcb  rjiaBHtiM  o6pa30M  na  œyKax,  coöpamiBix  b  nojie,  xoth 
uacTb  ^anriLix  nojiynena  npn  co^epjKarmH  jihhhhok  rnyKOB  b  Tenjinpax.  /Jjih  oiibitob 
b  TemiHpax  b3hto  abb  Tuna  hohbbi:  necnaHan  h  ryMycHan,  htoöbi  H3yuiiTB  Bjinamie 
THna  HOHBBI  Ha  yCTOHHHBOCTB  HiyKOB.  Ha  KyCTBI  KapTO(|)eJIH  copia  BBimOÖOpCKHII  nOA- 
caAHJiH  no  50  jiHHHHOK  KOJiopaACKoro  jKyna.  Ha  sthx  pacTeHHax  hoa  h30jihtopom 
npoinjio  nojiHoe  pa3BHTHe  oahoh  reHepaipru.  OnpeAejiHJin  nyBCTBHTejiBHOCTB  k 
ÎKyKOB,  BBIXOAHEAHX  H3  nOHBBI.  YCTaHOBJieHa  3aBHCIIMOCTB  yCTOHHIIBOCTH  OT  THHa  nOHBBI. 

GK50  J\J\ T  a^h  HcyKOB  H3  necnaHOH  hohbbi  0.28,  myKOB  H3  ryMycHoä  0.031%,  t.  e.  ohh 
6bijih  hohth  b  10  pa3  Menee  ycToimiiBBi.  3to  noATBepJKAmio  abhhbimti  nojieBBix  onBi- 
TOB  (Taöji.  1). 

T  a  6  Ji  h  u;  a  1 

y CTOHHHBOCTB  KOJiopaACKoro  JKyna  ( Leptinotarsa  decemlineata  Say) 

B  3aBHCHMOCTH  OT  KJiaCCa  nOHBBI 

JIioÖJiHHCKan  oöji.  1967  r. 


* 

%  CMepTHocTH  4epe3  24  naca  npn  KOHpeH- 

Mccto  cöopa  >kykob 

Kjiacc 

no^Bbi 

TpapHH  (%) 

0.25 

0.5 

1.0 

Parczew . 

IV 

25.7 

26.0 

28.0 

Turkowice . 

V 

28.0 

42.0 

54.0 

Wólka  Profecka  . 

V 

— 

18.0 

26.0 

Tuczna . 

V 

22.0 

44.0 

48.0 

■Lqczna . 

I— II 

58.0 

74.0 

84.0 

Turkowice . 

I — II 

11.0 

78.0 

88.0 

Krasnik . 

I 

40.0 

52.0 

70.0 

I 

56.0 

88.0 

90.0 
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ycTOH^HBOCTL  JKyKOB,  co5paHHbix  Ha  nonBax  necnaHbix  (4—5  KJiaccbi)  BBime,  neM 
coöpaHiibix  na  HepH036MHbix  (1—2  KJiaocbi)  b  Tex  Hie  panonax  Ilo.]ibniH. 

YcTaHOBJieHO,  hto  HanSojiee  ycTonmiBbi  HiyKH,  Bbixoirarnpie  H3  3eMJiH  nocjie  p;na- 
nay3i»i  (TaÖJi.  2). 


T  a  6  jr  n  n;  a  2 


BjiHHHiie  B03pacTa  KOjropappKoro  Hîyna  ( Leptinotarsa  decemlineata  Say) 

Ha  yCTOIIHIIBOCTb 

Dziekanów  nop;  BapmaBOH,  1967  r. 


B03paCT  JKyKOB 

BpeMH 

c6opa 

LC50,  o/0 

npepejibi  ohih6ok 

Op,irop,HeBHbre,  nocjre  p;nanay3bi . 

22  V 

1.20 

1.57—0.92 

9-n,HeBHbie,  miTaroipiTecH  rra  pacTeminx  .  .  . 

31  V 

0.60 

0.87—0.41 

30-p,HeBHbie,  miTaiomnecH  Ha  pacTemiax  .  . 

21  VI 

0.16 

0.21—0.12 

IIonyjiflpHH  KOJiopaACKoro  rnyKa  b  llojibme  reTeporeimbi,  hto  HBJiaeTCH,  no-Birp;H- 
MOMy,  pe3yjibTaTOM  Manpo-  rr  MimpoMHrpapHH  (Benropen,  1959)  h  xapaKTepn3yiOTCH 
Kpn  boh  perpeccHH  «A03a— rnöejib»  S-o5pa3noii  $opMbr.  3to  MoæeT  öbitb  noKa3aTejieM 
ireoppiopopKocTii  nonyjinpiíH.  XapaKTep  KpriBoir  3aBHCHT  ot  ko  jihh e ct b ghii oro  cootho- 
HI6HHH  yCTOHHHBLIX,  HyBCTBIlTeJIbHblX  H  niÔpHflHblX  OCOÔeiï. 


CHCTEMA  XHMHHECKOH  BOPbBbI  C  HEJIOHHOH  nJIOAOJKOPKOH 
(CARPOCAPSA  POMONELLA  b.)  B  CTEÜHOH  30HE  YCCP 

A.  S.  Degtjareva  — A.  C.  ^erTapeBa 

(yKpauHCKuü  HayuHo-uccjiedoeaTejibCKUÛ  uhctutijt 
3dU{UTbi  pacreHuü,  Kuee,  CCCP) 

/löJioHHan  njioßOHiopKa  na  lore  YCCP  paBBHBaeTcn  b  p;Byx  noKOJieiiHHX  h  npnnn- 
uneT  6ojibmoii  ym,ep6  yponiaio  ceMenKOBbix  nopop;  —  noBpe}Kp;eHHOCTb  njiop;oB  höjiohh 
3IÍMHHX  cop  tob  nacTo  procTnraeT  90%.  Ajih  6opb6bi  c  Hen  b  Tenerme  nocjieppmx  12 — 
15  jieT  npiiMeHHJiacb  cHCTeMa  6opb6bi,  cocTOHipan  113  neTbipex  onpbicKiiBaHHii  cycneH- 
3iieii  CMannBaroHj,erocH  nopomna  AAT,  cöopa  noBpeíKppHHoíi  nap;ajiiiu,bi,  ohhctkh  Kopbi 
ot  siiMyroupiix  rycermu,  h  HaKJiappm  jiobhhx  noncoB. 

3ïa  CHCTeMa  ne  oöecneniiBajia  ppcTaTOHHOH  a^eKTHBHOCTH  (noBepnip;ermocTb  hjio- 
P,ob  ppcinrajia  50%)  no  cjrepyrorpriM  npiinrmaM: 

a)  p;encTBHe  AAT  Hanóojree  3(|)(|)eKTHBHo  npn  TeMnepaType  18— 22°  C;  c  noBbime- 
hiigm  TeMnepaTypbi  TOKcnnHOCTb  pe3Ko  yMeribmaeTcn,  hto  oöbinrro  öbißaeT  bo  BTopyro 
nojiOBHiiy  jieTa  b  nepirop;  pa3BHTHH  öojree  Bpep;oHocHoro  BTOporo  hokojighuh  njro- 
flO/KOpKH; 

6)  nriTepBajE  Me>Kp,y  BTopwM  h  TpeTbiiM  onpbrcKHBaHHHMH  cocTaBjmeT  non  Til  Me- 
chh;,  b  to  BpeMH  Kan  p;jiiiTejibH0CTb  p;ghctbhh  AAT  He  npeBbimaeT  15  p;Heñ,  a  rycennipbr 
njiopo>KopKH  Bpep;riT  Ha  npoTHHîeHHH  Beerò  3Toro  nepnoga; 

b)  b  pe3yjibTaTe  MriorojieTiiero  npHMeHermn  AAT  y  HeKOTopbix  nonyjmpiiH  njropp- 
>KOpKH  pa3BIIJiaCb  pe3HCTeHTH0CTb  K  AAT. 

B  pejiHx  ycoBepmencTBOBariHH  xhmhh0ckoh  öopböbi  c  höjioiihoh  njiogO/KopKoii  npo- 
Bep,eno  riaynerme  3c()<|)eKTHBHocTH  pap;a  HHceKTiin,Hp;oB. 

B  jiaöopaTopribix,  hojicbbix  h  npoH3BopcTBeriHbix  ycjroBiiHX  HcnbiTaribi  MeTa(|)oc 
(BO(|)aTOKc),  xjiopo(|)oe  (pnnTepeKc),  Kap6oi|)oc  (MajiaTHon),  porop,  noroc,  ppiMeKpoH, 
(j)o3ajion,  pnp^iaji,  ^>Tajio(|)oc  (HMnp,aH),  TpirxjiopMeTa(|)oc  (TpojreH),  MeTiuiHHTpoc()oc, 
MeTiuiaii;eTO(|)oc,  MenapôaM,  poppnpip;,  ceBirn  n  Me3ypoji. 

Pianöojree  3())$eKTHBribiMii  0Ka3ajmcb  (Jjo3ajioir,  niipprajr,  MeTa(|)oc,  ceBirn  h  M03ypoji. 
HecKojibKO  ycTynaJiH  iim  Kap6o(J)oc,  griMeKpoir  h  MenapOaM.  HaHMeHee  3(|)(|)eKTriB- 
itbiMH,  no  npeBOCXoppnpHMH  AAT,  6buiH  xjropo(|)oc,  TprrxjiopMeTa^oc,  porop,  MeTiur- 
nriTpo(J)oc  h  MeTii.jian,eTO(|)oc.  He3(|)(|)eKTMBeH  popopiip;. 

OnTiiMajrbHon  KOHpcHTpapneH  p;jih  Bcex  npenapaTOB  npn  oöbinHbix  onpbrcKHBaHHnx, 
HBJiaeTCH  0.1%  no  p;eHCTByroru,eMy  BerpecTBy.  Hanöojibman  npop,ojijKiiTejibriocTb  p;encT- 
BHH  OTMenena  y  ceBirira  (cBbime  20  p,Heir).  3to  noaBOJineT  coKpaTiiTb  niicjio  onpbicKii- 
Baimii  c  5—6  p,o  2—3  c  cooTBeTCTByroruHM  yBejinneHHeM  KOHpeHTpapnn  30  0.15—0.20%. 
Cobiih  HMeeT  apno  BbiparneHnoe  nocjiep;eHCTBHe,  npoHBJinionpeecH  b  nröejiH  öaöoneK, 
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BMXOflfimHX  h 3  KyKOJioK.  Kap6aMaTti,  nMH^aH  h  mothjiiihtpo^oc  o5jiaAaiOT  siiaHiiTejiB- 
HHM  OBHpH^HfclM  ^euCTBIIGM  —  niöejlb  HIHI;  nOCJie  OnpLICKHBailHH  H  Mil  ^OCTHraJia 

65-77%. 

M3  ncnbiTamibix  npenapaTOB  öojibinoe  npeHMyipecTBo  UMeiOT  $03ajion,  pn^naji, 
porop,  Kapöo^oc  h  Me3ypo.11,  Tan  Kai«  ohh  OAHOBpeMeimio  ymiuTOHiaiOT  h  KJieipeii. 

B  nepiiog  cöopa  ypoman  ocTaTKH  6ojn>niHHCTBa  hhcokthphaob  ne  6bijin  oönapy- 
>KCiibi  h Ji h  ohh  He  npeBbiuiajiH  caiiiiTapHO-riirHeHHHecKHX  HopM. 

Hoßbie  Namibie  no  6hojiothh  höjioiihoh  njioAO>KopKH  noKa3biBaioT,  hto  onpiacKiiBa- 
HHH  cjieAyeT  npoBO^HTb  b  Teuemie  Beerò  nepnoga  ee  BpegoHOCHOCTii,  a  mrrepBajiLi 
MOKJiy  OÖpaÖOTKaMH  3aBHCHT  OT  JiJIHTeJIbHOCTH  AGMCTBHH  IIHCeKTHpHflOB:  12—14  Alien 
AJiH  npenapaTOB  KpaTKOBpeMeHiioro  aghctbiih  h  20  ahch  aj ih  ceBima. 

3(|)(|)eKTIIBHOCTb  MaJIOOÖTieMHOro  OnpblCKHBamiH  COBpeMeHHblMH  BeHTHJIHTOpHBIMH 
ManmnaMH  OBT-1  11  OBC-A  c  yMenbineniibiMH  HopMaMH  pacxoAa  paöoneii  >khakocth 
AJiH  B3pocjibix  njiOAOHOcnipiix  caAOB  Ao  500—250  ji/ra  paßiio  hjih  Bbinie  oobihhmx  o6pa- 
60TOK  c  pacxoAOM  jkhakocth  2000  Ji/ra.  3tot  motoa  no3BOJineT  yBejnimiTb  npoii3BOAH- 
TejibHocTb  TpaKTopHbix  onpbicKHBaTejieii  b  2—3  pa3a,  coKpaTHXb  cpoKii  oöpaöoTOK  h 
yMeHbmHTb  cTOHMocTb  paöoT. 

CncTeMa  XHMHnecKOH  öopböbi  c  h6jiohhoh  njiOAOJKopKoii,  ocnoBairaan  na  npimene- 
iniH  BbicoK09(J)(|)eKTirBHbix  HHceKTHpHAOB  $oc$opopraHHHecKoro  cHHTesa  h  KapèaMaTOB 
MaJiooÖTbeMHbiM  MeTOAOM  onpbicKHBaiiHH,  Ha  npoTHHieHHH  Beerò  nepnoAa  miTaiiHH  ryce- 
OOTOK  c  pacxoAOM  HiHAKOCTH  200  ji/ra.  3tot  MeTOA  no3BOjineT  yBCJinaHTb  npoii3BOAii- 
oTKasaTbCH  ox  Tamix  TpyAoeMKHx  paöoT,  Kan  cöop  naftajunpi,  HanjiaAKa  jiobhiix  iiohcob 
H  OHIICTKä  KOpbl. 


NEUROTOXICOLOGIAL  EXAMINATIONS  OF  INSECTICIDES 

I.  D  é  s  i,  J.  S  ó  s,  I.  Farkas 

(Institute  of  Pathophysiology ,  Budapest  Medical  University,  Hungary) 

Insecticides  are  neiirotoxins  dangerous  also  to  mammals.  Longterm  ingestion  of 
small  doses  affects  central  nervous  function  earlier  than  clinical  or  laboratory  tests 
could  indicate.  Our  laboratory  investigated  this  early  dysfunction  by  neuro¬ 
physiological  methods.  Neurotoxicity  of  DDT  was  studied  in  60  rats  carrying  in 
dwelling  cortical  electrodes  in  order  to  record  EEG  activity  in  freely  moving 
subjects.  When  food  contained  40  mg/kg  b.  w.  of  DDT,  wave  frequency  and  vol¬ 
tage  began  to  rise  almost  immediately,  and  ataxia  appeared  by  the  6th  day.  Admi¬ 
nistration  of  20  mg/kg  caused  amplitude  early  to  increase  and  from  the  3rd  week  on 
also  frequency.  In  rats  treated  by  10  mg/kg,  frequency  was  unchanged  but  voltage 
grew  from  the  10th  day.  Using  less  than  10  mg/kg,  resting  activity  was  unchanged. 

Following  of  a  flash  light  rhythm  could  first  be  induced  in  some  controls  but  it 
became  less  frequent  later.  However,  DDT  induced  following  in  increasing  numbers 
even  in  the  5  mg/kg  group.  That  was  taken  as  an  indication  of  growing  central  exci¬ 
tability.  Excepting  animals  receiving  40  mg/kg,  intoxication  was  manifested  by  no 
other  sign.  Also  histology  was  negative.  The  authors  think  that  these  results  point 
to  an  inhibition  of  the  coupling  of  acetylcholine  and  AChE  in  the  brain  which  may 
develop  by  ingesting  only  5  mg/kg  daily. 

Since  chlorinated  hydrocarbons  were  banned  in  Hungary  for  the  destruction  of 
insects  certain  organic  phosphates  are  used  of  which  Birlane  wTas  analysed  neuroto- 
xicologically.  Food  of  rats  wras  added  by  10,  3  and  1  ppm  Birlane  so  they  ingested 
100,  30,  and  10  (ug)  100  g  b.  w.  daily  for  45  days. 

Each  day  37  rats  started  in  succession  in  a  maze  of  4  T  elements.  Running  times 
and  mistakes  were  registered.  All  test  groups  displayed  a  mistake  incidence  signifi¬ 
cantly  differing  from  controls.  Also  running  time  was  mostly  longer. 

In  another  32  rats  a  sound  was  conditioned  by  electric  shock.  Whining  response 
to  the  conditioned  stimulus  and  pseudo-positive  whine  in  the  absence  of  stimuli  was 
counted.  Positivity  of  the  conditioned  response  became  less  frequent  in  all  test  groups; 
a  statistic  level  of  significance  was  reached  by  the  10  ppm  group  on  the  3rd  day  and 
by  the  other  two  later. 

From  the  10th  day  all  Birlane  groups  showed  higher  occurrence  of  pseudo-positive 
response.  By  the  end  the  occurrence  was  by  6,  3  and  1.5  times  higher  in  the  10,  3 
and  1  ppm  groups,  respectively. 

After  45  days  AChE  activity  estimations  of  the  brain  and  red  blood  corpuscles 
were  done.  A  significant  reduction  of  activity  was  found  only  in  the  brain  and  blood 
of  the  10  ppm  group.  Histology  was  negative  in  all  subjects.  According  to  references 
10  ppm  is  the  lowest  dose  to  produce  an  intoxication  the  manifestation  of  which  is 
restricted  to  a  reduction  in  blood  AChE  activity. 
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Though  in  our  experiments  enzyme  activity  decreased  only  in  the  10  ppm  rats, 
the  3  and  1  ppm  doses  which  were  hitherto  reported  as  inoffensive,  did  evoke  such 
disturbances  in  learning  that  must  he  taken  into  account  in  marketing  the  drug. 


ETUDE  DE  LA  VITESSE  DE  DÉGRADATION  DE  LA  PHOSALONE 
DANS  LE  SOL  LES  PLANTES  ET  LES  ANIMAUX 

J.  Desmoras,  F.  Fournel,  M.  Laurent,  M.  Sauli,  B.  Terlain 

(Laboratoires  de  Recherches  de  la  Société  des  Usines  Chimique 
RHONE,  POULENC,  Vitry  sur  Seine,  France) 

Au  cours  des  études  que  nous  avons  faites  afin  de  préciser  son  comportement 
dans  les  plantes,  le  sol  et  les  animaux  a  sang  chaud,  la  phosalone  nous  est  apparue 
posséder  des  propriétés  originales  qui  expliquent  et  justifient  son  intérêt  tout  particu¬ 
lier  pour  la  protection  des  plantes,  car  si  dans  ce  dernier  domaine  elle  possède  une 
bonne  stabilité,  donc  une  persistance  satisfaisante,  dans  le  sol  et  surtout  dans  les 
animaux,  elle  est  en  revanche  rapidement  dégradée  en  produits  non  toxiques. 

Les  résultats  des  études  de  la  dégradation  de  la  phosalone  dans  les  plantes  et  le 
sol  ont  été  récemment  publiées;  ils  peuvent  être  résumés  de  la  façon  suivante. 

Dans  les  deux  cas,  la  phosalone  subit  des  réactions  d’oxydation  et  d’hydrolyse. 

Par  oxydation,  le  dérivé  thiolo  de  la  phosalone  (12  244  RP)  apparait,  il  est  en¬ 
viron  quatre  à  cinq  fois  plus  toxique  que  le  produit  initial,  mais  il  est  toujours  pré¬ 
sent  en  faibles  quantités  (moins  du  1/20  de  la  quantité  de  phosalone  simultanément 
présente) . 

Par  hydrolyse,  il  se  forme  d’une  part  les  acides  diéthyldithio  et  thionophosphori- 
ques,  d’autre  part  des  produits  provenant  du  noyau  benzoxazolone.  Dans  le  sol, 
l’amino-2  chloro-5  phénol  obtenu  par  ouverture  de  l’hétérocycle  se  combine  immédiate¬ 
ment  avec  lui-même  pour  donner  l’amino-3  chloro-7  phénoxazone  et  des  produits 
voisins;  dans  les  plantes  il  se  forme  divers  glucosides  dont  le  plus  important  est  le 
(chloro-6  benzoxazolone-2  y  1-3)  —  I  glucopyranose. 

La  différence  entre  les  deux  types  de  dégradation  réside  dans  le  fait  que  dans 
les  plantes  le  noyau  benzoxazolone  est  relativement  stable  alors  que  dans  le  sol  il 
est  hydrolysé  et  décarboxylé  avec  ouverture  de  l’hétérocycle. 

En  conclusion,  les  résidus  toxiques  apparaissent  formés  presque  essentiellement 
de  phosalone  elle-même.  L’évolution  de  ces  résidus  dans  les  plantes  et  dans  le  sol 
a  été  étudié  par  dosages  à  la  fois  par  une  méthode  physico-chimique,  spécifique  de  la 
phosalone,  et  par  une  méthode  biologique  permettant  de  déterminer  la  totalité  des 
résidus  toxiques.  Le  demi-vie  de  la  phosalone  est  dans  le  sol  d’environ  une  semaine, 
alors  que  dans  les  plantes  (parties  traitées)  et  les  fruits  elle  est  de  dix  à  quatorze 
jours. 

Des  essais  sur  animaux  ont  été  entrepris.  Par  voie  orale  (souris  et  rats)  la  dose 
de  20  mg/kg  (sous  forme  d’émulsion  aqueuse)  a  été  choisie.  A  des  temps  variables 
après  l’administration,  un  certain  nombre  d’animaux  traités  étaient  tués  par  immersion 
dans  de  l’azote  liquide  puis  broyés  dans  de  l’acétone.  A  l’aide  des  techniques  habi¬ 
tuelles  (épuisement,  filtration,  chromatographie)  la  phosalone  a  été  dosée.  Les  résul¬ 
tats  obtenus  sur  souris  et  rats  sont  analogues:  la  phosalone  disparait  très  rapidement 
des  animaux,  en  quatre  à  six  heures  50%  de  la  quantité  administrée  a  disparu  et 
vingt  quatre  heures  après  la  presque  totalité  (99.9%)  est  dégradée.  Nous,  n’avons  pas 
mis  en  evidence  la  phosalone  dans  l’urine  et  les  feces  émis  avant  le  sacrifice  des 
animaux  et  jamais  décelé  de  12  244  RP. 

Dans  les  essais  par  voie  percutanée  (rats  et  lapins)  la  phosalone  à  été  appliquée 
sous  forme  d’émulsion  aqueuse  sur  la  peau  préalablement  rasée  des  animaux.  L’in¬ 
secticide  pénètre  très  lentement  dans  les  zones  dermiques  et  épidermiques  (40  à  70% 
des  produits  ont  disparus  en  deux  jours)  mais  nous  n’avons  retrouvé  ni  phosalone 
ni  12  244  RP,  d’une  part  dans  le  rat,  d’autre  part  dans  le  lapin:  la  phosalone  doit 
donc  être  dégradée  au  fur  et  à  mesure  de  sa  pénétration  au  travers  de  la  peau. 

Parmi  les  divers  produits  de  dégradation  susceptibles  de  se  former  nous  avons 
mis  en  évidence  les  acides  diéthyldithio  et  tliionophosphoriques  mais  jamais  de 
12  244  RP  ou  de  chloro-6  benzoxazolone. 

L'absence  de  12  244  RP  est  difficile  à  concevoir  car  on  observe  chez  les  animaux 
traités  avec  des  doses  suffisantes  de  phosalone  un  abaissement  du  taux  des  choli¬ 
nesterases  alors  que  la  phosalone  est  très  peu  inhibitrice  in  vitro ,  il  doit  donc  se  for¬ 
mer  du  12  244  RP  (1000  fois  plus  actif  sur  les  cholinesterases  que  la  phosalone)  mais 
celui-ci  doit  être  très  rapidement  détruit. 
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Un  des  organes  importants  de  cette  oxydation  est  le  foie,  nous  avons  donc 
recherché  les  produits  pouvant  se  trouver  dans  le  foie  d’animaux  traités  avec  de  la 
phosalone  ou  du  12  244  RP. 

Des  rats  ont  reçu  par  voie  orale  soit  la  phosalone  (100  mg/kg)  soit  le  12  244  RP 
(20  mg/kg)  ils  sont  sacrifiés  30  ou  210  min.  après  le  traitement.  Les  foies  sont  aussi¬ 
tôt  prélevés  en  vue  de  la  mise  en  évidence  et  du  dosage  des  deux  produits.  Chez  ceux 
traités  avec  la  phosalone,  celle-ci  et  le  12  244  RP  sont  retrouvés  30  min.  après  l'admi¬ 
nistration  (phosalone  =  21  ppm,  12  244  RP  =  1.3  ppm)  mais  après  210  min.  la  concentra¬ 
tion  en  phosalone  n’est  plus  que  de  8  ppm  et  le  12  244  RP  a  presque  disparu  (moins  de 
0.1  ppm);  dans  les  animaux  traités  avec  le  12  244  RP  nous  avons  retrouvé  après 
30  min.  environ  2  ppm  et  après  210  min.  0.1  ppm. 

La  phosalone  est  donc  partiellement  transformée  en  12  244  RP  au  niveau  du  foie, 
mais  les  deux  produits  sont  rapidement  dégradés.  Parmi  les  de  dégradation  formés 
nous  n’avons  pas  mis  en  évidence  de  substances  contenant  le  noyau  du  benzoxazolone. 

Des  essais  in  vitro  éffectués  avec  des  tranches  de  foie  par  la  technique  de  Diggle 
et  Gage  montrent  eux  aussi  la  rapide  dégradation  de  la  phosalone  mais  dans  ce  cas 
la  quantité  de  12  244  RP  formée  est  très  faible  et  il  y  a  apparition  d’un  métabolite 
qui  est  l’amino-2  chloro-5  phenol. 

Remarque:  Bien  que  dans  les  essais  in  vivo  nous  n’ayons  pas  mis  en  evidence 
le  phénol,  l’ouverture  de  l’hétérocycle  doit  se  produire  car  des  essais  effectués  en 
Angleterre  dans  les  laboratoires  de  la  Société  May  et  Baker  avec  de  la  phosalone 
marquée  (au  C*  =  0  du  noyau  benzoxazolone)  ont  montré  qu’en  quatre  jours  une 
quantité  correspondant  à  65%  de  la  phosalone  administrée  à  des  moutons  par  voie 
orale  était  éliminée  sous  forme  de  C*  02  expiré. 

Chez  l’animal  la  phosalone  est  rapidement  dégradée.  Elle  peut  être  soit  directe¬ 
ment  hydrolisée,  soit  partiellement  transformée  en  12  244  RP  qui  est  certainement 
responsable  de  l’activité  anti-cholinestérasique,  ce  dernier  produit  encore  moins  stable 
que  la  phosalone  peut-être  décelé  mais  toujours  en  très  faible  quantité. 

Ces  propriétés  peuvent  expliquer  les  résultats  des  essais  toxicologiques:  la  phosa¬ 
lone  est  en  effet  peu  toxique  par  voie  percutanée  (DL50  supérieure  à  2  g  1  kg  chez 
le  lapin)  moyennement  toxique  par  voie  orale  (LD50  de  90  a  600  mg/kg  suivant  les 
espèces  animales)  et  bien  tolérée  par  ingestion  chronique  (concentration  minimum 
tolérée  dans  la  nourriture  pendant  deux  ans,  50  ppm  chez  le  chien,  25  ppm  chez 
le  rat) . 

En  conclusion,  sa  toxicité  aiguë  «moyenne»,  les  faibles  risques  d’intoxication 
chronique,  sa  dégradation  assez  rapide  dans  le  sol,  sa  bonne  persistance  dans  les  vé¬ 
gétaux  expliquent  l’intérêt  de  la  phosalone  pour  la  lutte  contre  les  insectes  phyto- 
phagés,  en  particulier  sur  les  cultures  vivrières. 


GALECRON,  BIOLOGICAL  ACTION  AND  USE  AGAINST  MITES  AND  INSECTS 

V.  Dittrich 

(CIBA,  Agrochemicals  Division,  Basel,  Switzerland) 

GalecronR  is  a  new  acaricide  with  a  broad  spectrum  of  activity  against  phyto¬ 
phagous  mites  from  tetranychids  to  eriophyids.  It  has  also  shown  remarkable  insecti¬ 
cidal  activity  mainly  through  a  potent  ovicidal  action. 

Galecron  mainly  acts  through  its  vapor  phase.  It  is  highly  specific  against  mite 
eggs,  so  that  exposures  of  only  20 — 40  sec  in  a  saturated  atmosphere  (4  mg/m3)  kill 
80 — 90%  of  the  eggs. 

Certain  anatomical  characters  of  tetranychid  eggs  contribute  to  this  fast  rate  of 
action.  Once  the  gas-tight  shell  is  perforated  by  two  embryonic  stigmata  air  can 
enter  the  egg. 

The  embryonic  gas  exchange  is  by  a  system  of  airducts  predisposed  for  this  pur¬ 
pose.  Numerous  perforations  through  the  intermediate  membrane  which  covers  the 
embryo  permit  an  easy  diffusion  of  gases  out  of,  and  into,  the  embryo. 

Experiments  with  winter  eggs  of  Panonychus  ulrni  confirm  these  findings.  The 
eggs  pass  the  winter  completely  undeveloped,  and  Galecron  treatments  from  Novem¬ 
ber  to  March — April  were  without  effect.  The  beginning  of  embryonic  development 
was  observed  when  during  the  second  half  of  April  the  toxicological  tests  also  demon¬ 
strated  that  this  was  coincident  with  a  sensitive  phase.  Thus  a  positive  correlation 
exists  between  the  onset  of  the  sensitivity  to  Galecron  and  the  perforation  of  the 
shell  through  the  embryonic  stigmata.  In  practice  this  correlation  is  also  observed 
when  sulphur  containing  acaricides  or  winter-oils  aie  used. 

Even  traces  of  vaporized  Galecron  in  the  microsphere  of  a  treated  leaf  kill  eggs. 
Bean  plants  the  leaves  of  which  had  been  exposed  to  a  saturated  atmosphere  of  Ga- 
lecron  remained  distinctly  ovicidal,  even  if  they  were  aerated  for  24  hours  before 
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infestation.  Egg-mortality  was  positively  correlated  with  exposure  time.  A  synergism 
between  vapors  of  Galecron  and  O.  P.  compounds  was  established.  Exposure  to  DDVP 
and  then  to  Galecron  resulted  in  twice  the  kill  of  adult  female  Tetranychus  telarius 
than  would  have  been  expected  if  the  percentage  kills  of  the  single  exposures  were 
added.  These  findings  were  confirmed  by  greenhouse  trials. 

As  Galecron  penetrates  plant  tissue  and  is  transported  in  the  plant’s  system  and 
vaporized  from  leaf  surfaces  it  is  unique  in  being  a  systemic  ovicide.  Egg-  and  adult- 
mortality  of  mites  being  directly  correlated  with  the  concentration  of  a.  i.  taken  up 
by  the  plant  roots. 

0.  P .-tolerant  T.  telarius  and  0.  P.-sensitive  T.  urticae  are  equally  sensitive  to 
Galecron.  In  this  case  T.  telarius  was  not  consciously  selected  for  0.  P.  resistance. 
The  case  was  different  with  an  N-  and  R-strain  of  T.  urticae ,  Lev-R  being  selected 
with  oxydemetonmethyl  from  Lev-N.  Lev-R  had  an  LC  50  410x  increased  over  Lev-N 
when  tested  with  oxydemetonmethyl,  52. 6x  with  parathion,  but  0.093x  with  Galecron. 
This  negative  correlation  will  have  important  practical  implications.  Even  now  its 
effects  are  seen  when  highly  resistant  field  populations  of  mites  are  controlled. 

An  important  feature  of  Galecron  is  its  toxicity  to  eggs  of  dangerous  insect  pests. 
Noctuid-eggs  are  particularly  sensitive,  and  even  now  bollworms,  leafworms  and  other 
pests  in  South  and  Central  America  are  controlled  by  airial  applications  of  Galecron. 
Because  of  its  selectivity  the  compound  offers  itself  for  integrated  control.  Its  full 
potential  is  still  to  be  disclosed  by  the  experimenting  field  entomologist. 


SYMPTOMATOLOGY  OF  THE  OVICIDAL  ACTION  IN  EGGS  OF  THE  SPIDER 

MITE  TETRANYCHUS  URTICAE  KOCH 

V.  Dittrich 

(CIBA  Agrochemicals  Division,  Basel,  Switzerland) 

The  description  of  pathological  changes  in  mite  eggs  through  toxic  substances 
must  be  preceded  by  a  short  introduction  to  mite  embryology  and  its  physiological 
implications.  In  the  early  tetranychid-development  there  are  two  cleavage-types:  the 
total-equal  type,  up  to  the  4-cell-stage,  and  the  superficial  type,  up  to  the  blastoderm. 

Soon  after  blastoderm-stage  a  germ-band  develops  superficially  over  the  yolk. 
4  pairs  of  primordial  extremities  are  distinguishable  as  4  probable  monocellular  layers 
of  cells. 

Later  the  embryo  expands  towards  the  centre  of  the  egg  and  develops  two 
frontal  lobes.  At  this  stage  two  embryonic  stigmata  pierce  the  shell,  connecting 
a  system  of  air-containing  ducts  between  the  shell  and  the  covering  embryonic 
membrane  with  the  atmosphere.  The  system  of  airducts  appears  brightly  contrasted 
thereafter.  The  embryonic  gas-exchange  is  effected  through  numerous  perforations 
of  the  membrane  along  the  airduct  system.  When  the  ovicide  binapacryl  is  applied 
to  an  egg  the  development  ceases  early.  A  germ-band  is  rarely  produced.  The  shell 
shows  numerous  and  distinct  cracks,  and  the  egg  soon  shrivels  to  a  brown,  transpa¬ 
rent  mummy. 

Dicofol  also  causes  the  shell  to  crack,  but  the  latter  retains  its  spherical  shape 
whilst  the  embryo  shrivels  inside. 

Chlorphenamidine  causes  the  shell  to  stay  glass-clear  and  balloonlike,  while 
a  highly  developed  embryo  shrivels  inside  the  balloon. 

Tetrasul-poisoning  is  late  in  producing  typical  symptoms  much  like  chlorphena¬ 
midine.  In  the  embryo  eye-spots  and  extremities  are  developed,  the  effects  being 
shown  by  a  yellowish  discoloration.  The  embryo  finally  shrivelling  together  with 
the  shell.  Organophosphorus  compounds  are  larvicidal  rather  than  ovicidal.  Usually 
a  completely  developed  larva  fails  to  hatch  or  dies  shortly  after  éclosion. 

As  a  result  of  these  studies  several  modes  of  ovicidal  action  have  been  re¬ 
cognized: 

1)  Poisoning  of  the  embryo  by  toxic  vapors.  Development  must  have  progressed 
to  the  germ-band  stage  and  connection  with  the  atmosphere  have  been  established 
through  the  stigmata  to  make  vapor  action  possible.  Chlorphenamidine,  tetradifon, 
tetrasul,  PCBS,  and  PCPPCBS  kill  through  their  vapor  phase. 

2)  Destruction  of  the  shell’s  ability  to  prevent  desiccation.  Binapacryl  and 
dicofol  act  this  way;  a  direct  action  of  the  toxicant  on  the  embryo  may  also  be 
possible,  particularly  in  the  case  of  binapacryl  where  early  destruction  of  embryonic 
structures  is  realized. 

3)  Asphixiation  of  the  embryo.  This  is  a  possible  mode  of  action  of  winter-oils. 
The  sole  connections  with  the  atmosphere  are  two  punctures  caused  by  the  stigmata. 
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otherwise  the  shell  is  completely  gas-tight.  Their  closure  by  an  oil-film  is  concei¬ 
vable.  Penetration  of  oil  into  the  egg  by  this  route  seems  possible. 

4)  Penetration  of  toxicants  through  the  intact  shell.  This  possibility  is  highly  theo¬ 
retical,  and  at  present  there  is  no  evidence  for  it. 


TAKTHKA  IIPHMEHEHHfl  PEI1EJIJIEHTOB 
B  yCJIOBHHX  HEOTErA30HOCHBIX  PAHOHOB 
3AnAÆHOfï  CHEHPH 


V.  P.  D  r  e  m  o  V  a  —  B.  II.  A  p  e  m  o  b  a 

(  LfeHTpaAbHblÜ  HaifHHO-UCCJiedoeaTeAbCKUÜ  Ôe3UHÇpeKl{UOHHblÜ  uhctuti/t, 

Mocnea,  CCCP) 

BbicoKan  uiicJieiinocTB  KpoBOCocyipnx  pByKpBuiBix  HaceKOMBix  Ha  ceBepe  Tiomch- 
ckoii  oöJiacTii  TpeöyeT  npoBepemin  KOMnjieKca  HCTpeörrrejiBHBix  h  saipiiTHBix  Mepo- 

npHHTHII. 

Ha  OT^ajieHHtix,  imoJinpoBamiBix  yuacTKax  (dypoBtie,  CTpoHnjioipapKii)  b  nepnop, 
Korga  HCTpediiTejiLHLie  paöoTBi  eipe  ne  pa3BepHyTBi,  jih6o  npoBepeHHe  nx  Hepejiecooö- 
pa3HO,  Bepyipee  3Haueiuie  npnoöpeTaeT  HcnojiB30Bamie  penejuieHTOB. 

Pa3pa6oTKa  TaKTHKii  npiiMeHemiH  penejuieHTOB  npoBopujiacB  b  CypryTCKOM  pauoHe, 
b  HacejieHHbix  nyHKTax,  pacnojioHieHHtix  b/jojib  p.  06h  h  ee  npoTOKOB,  npoTiiB  pac- 
npocTpaHeHHBix  na  paHHoii  TeppiiTopmi  KOMapoB  (Aedes),  Moraen  ( Simulium ,  Tita- 
nopteryx,  Schoenbaueria) ,  cjiemieH,  MOKpepoB. 

B  npoii3BOflCTBeHHBix  ycjioBHHx  ycTaHOBJieHo,  uto  HandojiBmyio  npopojUKHTejiB- 
HOCTB  3am,HTHoro  pencTBiiH  npn  HaHeceHHH  Ha  Koæy  oôecneuHBaioT  ot  ynycoB  KOMa- 
poB  40%-h  JiocBOH  A9TA,  penejuiHH-ajiB(|)a  (4 — 7  uac.),  ot  Monien  —  30%-h  Ma3B 
KapöoKCHfla  (4 — 5  uac.),  piiMeTHJi(|)TajiaT  b  cxophbix  ycjioBHHx  oöecneuiiBaji  sanprry 
b  npogojuKemie  1—1.5  uac. 

üpn  o6pa6oTKe  opejupBi  h  ceTOK  HanöoJiBmyio  npopojiHŒTejiBHocTB  3aipiiTBi  oöec- 
neuHBajiH  A9TA,  KapSoKcnp,  apeTHJiTeTparHppoxiiHOJiHH,  6eH3iiMHH,  npoimBopiiBie 
nnnepHgHHOB  h  apeTaHHjrapoB  (15—20  cyTon). 

B  pejinx  HenpopojimiTejiBiioH  3aipHTBi  pejiecoo6pa3HO  n  skohomiiuho  ncnojiB30BaTB 
a9po30JiBHBie  penejuieHTHBie  ôajuioHBi,  BKJiiouaioipHe  KOMÖHmipoBamiBie  CMecn,  copep- 
Hîanpie  A9TA,  piiMeTHJi(|)TaJiaT,  6eH30HJinHnepHgHH,  6eH3HMHH. 

TaKTHKa  h  ce30H  npHMeHeHHH  penejuieHTOB  b  ycjioBHHx  pa3JuiuiiBix  HacejietiiiBix 
nyHKTOB  BapBHpyioT.  B  Tex  HacejieHHBix  nytiKTax,  rpe  HCTpeÔHTejiBiiBie  MeponpiiHTHH 
He  npoBOgHT,  ce30H  MaccoBoro  npHMeHeHHH  penejuieHTOB  cocTaBJiaeT  3 — 3.5  Mecnpa 
c  I  penapBi  HioHH,  Korga  uHCJiemiocTB  KOMapoB  b  5-MHHyTHOM  yueTe  (kojiokojiom  Be- 
pe3aHii;eBa)  cocTaBJiaeT  250—300  3K3eMHJiHpoB.  npn  noBBimeHHH  uiicjia  KOMapoB  bo 
II  menage  hiohh  go  500  3K3eMnjmpoB  HeoöxogHMO  nponHTBiBaTB  ogeîKgy. 

MaKCHMajiBHan  UHCJiemiocTB  Momen  HaÔJiiogaeTCH  bo  II— III  genagax  mojin. 
B  3T0T  nepnog  pejiecoo6pa3Ho  npnMeHHTB  ceTKii  IlaBJiOBCKoro  h  ceTKii-pyôaiHKii,  npo- 
nnTaHHBie  penejuieHTaMH. 

B  30He,  Ha  TeppiiTopiiH  KOTopon  HaxogHTCH  BOgoeMBi,  He  HMeionpie  xo3HHCTBemioro 
3HaueHHH,  h  rge  ocyrpecTBJiHiOTCH  b  mnpoKOM  njiaHe  HCTpeöiiTejiBiiBie  paöoTBi  no 
6opBÖe  c  KOMapaMH,  MacniTaÖBi  npHMeHeHHH  penejuieHTOB  b  Mae— nume  (ce30ii  Macco- 
BOH  UHCJieHHOCTH  KOMapOB )  COKpaigaiOTCH  H  OTpaHHUHBaiOTCH  OTgeJIBHBIMH  yuacraaMH, 
HaxogaigHMHCH  BHe  30HBI  oôpaôoTKH,  a  TaKHte  yuacraaMH,  rpaiiHuaigHMH  c  Heo6pa6o- 
TaHHOH  TeppHTopnen. 

Ce30H  MaccoBoro  npHMeneHHH  penejuieHTOB  b  btoh  30He  coBnagaeT  c  cesonoM 
MaccoBoro  JieTa  Morneu  (hiojib— aßrycT) .  Bo  II  menage  hiojih  uiicjieimocTB  Mouieic  go- 
CTnraeT  3500  3K3.  b  5-MHiiyTiiOM  yueTe.  3aigHTa  HacejiemiH  ot  nanagemiH  Momen 
3HauHTeJiBHO  aKTyajiBHa.  Hhkii  uiicJiemiocTH  Momen  coBnagaiOT  c  nepnogOM  bbicokhx 
TeMnepaTyp  B03gyxa  (25— 32°  C),  uto  HCKJiiouaeT  bo3mojkhoctb  npHMeiieiiiiH  iiarjiyxo 
3acTerHyTBix  koctiomob,  a  cpon  3argHTHoro  gencTBHH  penejuieHTOB  Ha  noam  peauo 
coKpam;aeTCH  (npenapaTBi  CMBiBaioTCH  noTOM,  ycKopneTcn  hx  ncnapeHne).  B  3tot  ne- 
pnoA  Han5ojiee  u,ejiecoo6pa3iio  h  3(i)(l)eKTHBH0  npHMeHemie  ceTOK-pyöameK,  nponHTan- 
HBix  penejuieHTaMH,  KOTopBie  MoryT  6bitb  HcnojiB30BaHBi  b  ncapKyio  noro^y,  ne  MemaiOT 
paôoTe,  ne  3aTpy^HHiOT  B03gyxo-  h  BjiarooÖMen  ko>kh.  HejiOBen,  iiochihhh  Tanyio  py- 
éamny,  Ha^euiHO  3am,HiH,eH  ot  ynycoB  KOMapoB  h  Momen  b  Teueime  15—20  cyTOK. 

Ce30ii  npHMeHeHHH  penejuieHTOB  b  o6pa5aTBiBaeMBix  nocejinax  cocTaBJiaeT 
1.5—2  Mecnpa.  Ha  yuacTKax,  rpe  He  ocyipecTBJunoTCH  HCTpeöiiTejiBiiBie  paöoTBi,  jiiopii, 
BBinojiHHiomHe  Jiernyio  (J)H3HuecKyio  paöoTy,  HaiiocHT  penejuieHT  Ha  OTKpBiTBie  yuacTKH 
Tejía  1 — 2  pa3a  b  cyTKH,  THJKejiyio  —  3 — 4  pa3a. 

npiiMeHeHiie  penejuieHTOB  no3BOJiiuio  b  1965—1967  rr.  3am,iiTHTB  ot  HanapeiiiiH  Kpo- 
bococob  öojiBmyio  rpynny  paöounx. 
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DER  EINFLU  [3  DDT-HCH-PRÄPARATEN  AUF  DIE  INSEKTENFAUNA 

ÄLTERER  KIEFERNBESTÄNDE 


W.  Ebert 
( Eberswalde ,  DDR) 

Gegenwärtig  werden  überall  große  Anstrengungen  unternommen,  um  im  Sinne 
eines  «integrierten  Pflanzenschutzes»  die  Nebenwirkungen  von  Pflanzenschutzmitteln 
auf  ein  tragbares  Minimum  zu  reduzieren.  Dabei  gewinnen  besonders  auch  die  Ein¬ 
flüsse  von  insektiziden  auf  die  Biozönose  immer  größeres  Interesse.  Am  stärksten 
wurde  bisher  noch  die  Bodenfauna  sowie  die  der  Kraut  —  und  Strauchschicht  in  die 
Untersuchungen  einbezogen,  während  man  sich  bei  der  Kronenfauna  —  resultierend 
aus  methodischen  Schwierigkeiten  —  weitestgehend  auf  die  Auswertung  des  Totenfalls 
im  Rahmen  der  Erfolgskontrolle  bei  Bekämpfungsaktionen  beschränkte.  Es  galt  daher 
zuerst  eine  Methode  zur  Erfassung  der  Kronenfauna  zu  entwickeln,  um  Vergleichszah¬ 
len  für  die  Ergebnisse  der  Erfolgskontrolle  zu  erhalten  (Ebert,  1966).  Im  Rahmen 
großflächiger  Bekämpfungsaktionen  gegen  Dendrolimus  pini  L.  und  Bupalus  pinia- 
rius  L.  (Tab.  1)  konnten  folgende  Ergebnisse  gewonnen  werden  ( N  —  Anzahl  der 
Probestämme;  Ind./Pr.  —  durchschnittliche  Individuenzahl  pro  Probestamm)  :  Collem- 
bolen  erwiesen  sich  in  beiden  Fällen  als  ausgesprochen  widerstandsfähig,  dasselbe 
gilt  auch  für  Acari.  Sehr  stark  dezimiert  hingegen  wurden  alle  phytophagen  Arten 
(Homopteren,  Lepidopteren,  Tenthrediniden,  Curculioniden  usw.)  ;  das  rei.  geringe 
Mortalitätsprozent  bei  Lepidopteren  hängt  damit  zusammen,  daß  die  Versuchsbegiftun¬ 
gen  im  Befallszentrum  durchgeführt  wurden  und  sich  daraus  höhere  durchschnittliche 
Werte  als  bei  der  Bekämpfungskontrolle  ergaben.  Ähnlich  scheinen  die  Verhältnisse 
auch  bei  den  Dipteren,  bei  denen  im  Befallszentrum  Mortalitätswerte  bis  zu  83% 
erreicht  wurden,  zu  liegen.  Auffallend  ist,  daß  die  Faunenverluste,  bes.  bei  nützlichen 
und  indifferenten  Insekten,  während  der  Dendrolimus-Bek'Ámpínng  im  April  wesent¬ 
lich  höher  liegen  als  die  der  Z?upaZws-Bekämpfung  im  Juli — August.  Verantwortlich 
dafür  dürften  in  erster  Linie  die  bei  der  Bekämpfung  herrschenden  Witterungsbedin¬ 
gungen  gewesen  sein.  Während  es  in  letzterem  Falle  warm  und  trocken  war  und 
das  Öisprühmittel  sehr  schnell  antrocknete  und  somit  für  die  nichtphytophagen  Insekten 
unschädlich  wurde,  herrschte  im  April  ausgesprochen  feuchte  Witterung,  die  ein 
schnelles  Antrocknen  verhinderte.  Insgesamt  muß  eingeschätzt  werden,  daß  unter  be¬ 
sonderen  Bedingungen  eine  großflächige  Bekämpfungsaktion  einen  wesentlichen  Ein¬ 
griff  in  die  «Biozönose»  darstellen  kann,  aber  nicht  muß,  wie  es  die  Ergebnisse  der 
ßwpaZws-Bekämpfung  beweisen.  Die  zweite,  in  diesem  Zusammenhang  wichtige  Frage 
ist  die  nach  der  Regenerationsgeschwindigkeit. 


T  a  b  e  1  1 

Aufgetretene  Faunenverluste  bei  Bekämpfungsaktionen  gegen  Dendrolimus  pini  L. 
(Forstbetriebe  Jessen  und  Luckenwalde)  im  April  1967  und  gegen 
Bupalus  piniarius  L.  (Forstbetrieb  Lieberose)  im  Juli — August  1967 


Ordnungen 

Dendrolimus  pini  L. 

Bupalus  piniarius  L. 

Kronenbe- 

gift. 

( N  =  12), 
Ind./Pr. 

Erfolgs- 
kontr. 
(N  =  33), 
Ind./Pr. 

Faunen¬ 

verluste, 

% 

Kronenbe- 

gift. 

(JV  =  30), 
Ind./Pr. 

Erfolgs- 

kontr. 

(N  =  30), 
Ind./Pr. 

Faunen¬ 

verluste, 

7o 

Collembola . 

24.0 

6.3 

38 

11.4 

0 

0 

Psocoptera . 

— 

— 

— 

15.1 

1.8 

11 

Heter  optera . 

0.8 

0.2 

25 

3.5 

0.9 

26 

Homoptera . 

43.4 

41.4 

94 

4.0 

i  1.7 

43 

Hymenoptera . 

2.3 

2.4 

104 

8.0 

1.3 

16 

(paras.  Hym.) . 

(2.3) 

(2.4) 

(104) 

(7.8) 

(0.9) 

(12) 

Coleóptera  . 

28.9 

16.5 

57 

4.2 

2.8 

67 

( Curculionidae ) . 

(1.3) 

(1.2) 

(92) 

(3.0) 

(2.2) 

73 

Lepidoptera . 

78.6 

48.2 

61 

75.1 

64.9 

87 

Diptera . 

7.4 

3.4 

46 

43.5 

6.6 

15 

Araneae . 

16.4 

6.1 

37 

31.6 

3.6 

11 

A  cari  . 

2.8 

0 

0 
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T  a  b  e  1  2 


Auswirkung  der  Flugzeugbekämpfung  nach  1  Monat  bis  3  Jahren  auf  die  Kronenfauna 
Zahlenmäßige  Entwicklung  der  wichtigsten  Tiergruppen 
im  Bekämpfungsgebiet  gegenüber  unbehandelten  Beständen  (in  %) 


Ordnungen 

Revier  I 

nach  1  Monat 

iornkrug 

nach  1  Jahr 

Rev.  Poitend. 
nach  3  Jahren 

Rev.  Drewitz 
nach  1  Jahr  * 

Collembola  . . 

650 

2350 

281 

1500 

Psocoptera . 

60 

62 

134 

— 

Heteroptera . 

— 

190 

80 

208 

Homoptera . 

44 

113 

80 

112 

Hymenoptera . 

318 

120 

67 

930 

(paras.  Hym.) . 

(200) 

(120) 

(43) 

(900) 

Coleóptera  . 

62 

205 

137 

68 

(Cur  culi  onidae) . 

(30) 

(118) 

(157) 

(30) 

Lepidoptera . 

34 

— 

195 

115 

Diptera . 

86 

199 

97 

212 

Araneae . 

45 

89 

144 

113 

*  Die  begiftete  Fläche  war  sowohl  1966  als  auch  1967  in  die  Spannerbekämpfung  einbezogen 
worden. 


Nach  einem  Monat  ist  noch  sehr  deutlich  der  Einfluß  der  Bekämpfung  sichtbar. 
Abweichend  hiervon  sind  nur  die  Werte  bei  den  Hymenopteren  und  bei  den  Collem- 
bolen.  Während  die  Ursache  bei  ersteren  darin  zu  suchen  sein  dürfte,  daß  nachträg¬ 
lich  geschlüpfte  und  von  der  Begiftung  nicht  erfaßte  Parasiten  besonders  in  den 
Befallsgebieten  in  Erscheinung  traten,  kann  es  isich  bei  den  Collembolen  bereits 
um  eine  echte  Vermehrung,  wie  sie  allgemein  unter  Einfluß  von  Insectiziden  bekannt 
ist,  handeln.  Diese  massenhafte  Vermehrung  der  Collembolen  —  vorherrschend  han¬ 
delt  es  sich  hierbei  um  Entomobrya  nivalis  L.,  —  die  vermütlich  auf  Stimulations¬ 
effekten  berüht,  denn  das  Fehlen  von  Gegenspielern  ist  in  unserem  Falle  nicht 
nachweisbar,  nimmt  besonders  ein  Jahr  nach  der  Bekämpfung  enorme  Werte  an. 
Im  allgemeinen  hat  sich  aber  der  Faunenbestand  nach  einem  Jahr  bereits  weitestge¬ 
hend  regeneriert,  bei  einigen  Insektenordnungen,  wie  z.  B.  bei  den  Heteropteren  und 
den  Dipteren,  tw.  auch  bei  den  Hymenopteren,  ist  sogar  eine  erhöhte  Populations¬ 
dichte  nachweisbar.  Nach  drei  Jahren  ist,  wie  es  den  bisherigen  Erfahrungen 
entspricht,  das  natürliche  Gleichgewicht  der  Arten  im  allgemeinen  wieder  hergestellt; 
die  auftretenden  Unterscheide  in  Tab.  3  dürften  den  natürlichen  Schwankungen 
entsprechen  bzw.  in  Bestandesverschiedenheiten  zu  suchen  sein.  Auffällig  ist  hierbei 
nur,  daß  die  Collembolen  noch  immer  eine  etwas  erhöhte  Populationsdichte  aufweisen. 


ZUR  TOXIKOLOGIE  VON  TRIBUPHON  (BUTONAT) 

UND  SEINE  ANWENDUNG  IN  DER  SCHÄDLINGSBEKÄMPFUNG 

H.  Esther 

(VEB  Fettchemie,  Karl-Mar x-Stadt,  DDR) 

Arthur  und  Casina  (1958)  entdeckten  bei  Arbeiten  zur  Synthese  und  biologischen 
Prüfung  von  Acylierungsprodukten  des  Trichlorphons,  daß  sein  Buttersäurederivat 
0.0-Dimethyl-l-n-butyryloxy-2.2.2-trichloräthylphosphonat  —  von  den  Autoren  Buto- 
nate  genannt  —  bei  gleicher  Wirksamkeit  gegen  Insekten  eine  wesentlich  geringere 
Xoxizität  für  Säugetiere  besitzt.  Dieses  Insektizid  wurde  in  den  Folgejahren  zur 
Bekämpfung  von  Gesundheitsschädlingen  praktisch  eingesetzt.  Auf  dem  Veterinär¬ 
sektor  führte  vor  allem  Drummond  (1961,  1963,  1964)  Versuche  zur  Wirkung  als 
System-Insektizid  durch.  Ein  im  VEB  Fettchemie,  DDR  entwickeltes  Herstellungs¬ 
verfahren  (DWP  40097;  Erf.  G.  Fricke,  1961)  erröffnete  diesem  Insektizid  auch  in  öko¬ 
nomischer  Hinsicht  günstige  Aspekte  für  die  Anwendung  sowohl  in  Gesundheitswe¬ 
sen  und  Veterinärmedizin  als  auch  in  der  Landwirtschaft,  vor  allem  dort,  wo  aus 
toxikologischhygienischen  Gründen  die  Verwendung  der  persistenten  Chlorkohlen- 
wasser-Insektizide  unterbleiben  sollte.  Der  von  uns  produzierte  Wirkstoff  Tribuphon 
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ist  technisches  Butonate,  das  zur  Zeit  mit  95%  Aktivsubstanz  anfällt.  Untersuchungen 
zur  akuten  und  subchronischen  Toxizität  durch  Institute  der  DDR  bestätigten  die  gün¬ 
stigen  Daten  zur  Säugetiertoxizität.  Die  LB50  hei  oraler  Applikation  beträgt  1310  bzw. 
1070  mg/kg  Ratte  für  Tribuphon  von  90 — 95%  Reinheit.  Der  «no-toxic  effect  level» 
kann  für  die  Ratte  mit  25  ppm  in  der  Diät  angegeben  werden.  Im  Säugetierkörper 
(Ratte  und  Rind)  sowie  im  Blutplasma  des  Menschen  wird  Tribuphon  sehr  rasch 
unter  Bildung  eines  Anteiles  Trichlorphon  zu  Dimethylphosphat  und  Desmethylbutonat 
abgebaut.  —  Der  Abbau  im  Pflanzengewebe  erfolgt  ebenfalls  sehr,  besonders  in  Kir¬ 
schen  und  Erbsen  (Dcdek,  1968).  In  der  DDR  wurden  Formulierungen  auf  Basis 
Tribuphon  amtlich  registriert  für  den  Gesundheitssektor  (hier  in  Kombination  mit 
geringen  Mengen  Dichlorvos  zur  Verbesserung  der  Initialwirkung),  für  den  Veteri¬ 
närsektor  und  für  die  Anwendung  im  Pflanzenschutz.  Diese  Präparate  haben  sich 
gegen  eine  Vielzahl  hygienisch  oder  ökonomisch  wichtiger  Schadinsekten  sowie 
ektoparasitischer  Milben  und  Zecken  unserer  Haustiere  bewährt.  Die  bisher  in  der 
Landwirtschaft  angestellten  Praxisversuche  zeigen,  daß  Tribuphon  gegen  viele  Scha¬ 
dinsekten  anstatt  DDT  angewendet  werden  kann. 

Die  Bekämpfung  von  Rhagoletis  cerasi  mit  einem  wassermischbaren  Flug- 
zeugsprühmittel  (Fekama-AT  25)  ergab  bei  Dosierung  von  1250  und  1500  g  Aktiv- 
Substanz  pro  Hektar  einen  Wirkungsgrad  von  90  bzw.  83%  Minderbefall  gegenüber 
der  unbehandelten  Kontrolle.  Im  2.  Versuchsjahr  betrug  der  Wirkungsgrad  74%  bei 
allgemein  sehr  schwachen  Auftreten  dieses  Schädlings.  Anwendung  eines  50%-igen 
Emulsionskonzentrates  (Fekama-Tribuphon  E.  C.  50)  im  Spritzverfahren  (1250  g 
A.S./1000  1)  senkte  den  Befall  gegenüber  der  unbehandelten  Kontrolle  im  Jahr  1965 
um  59  (62)%  und  1966  um  75  (59  und  76)%-  Die  Werte  in  (  )  gelten  für  die  ver¬ 
gleichsweise  mitgeprüften  DDT-Präparate  (1500  g  A.  S./1000  1).  Im  Jahr  1967  erreichte 
Tribuphon  mit  1000  g  A.  S./1000  1  79%  und  mit  1500  g  75%  Wirkungsgrad,  während 
das  Vergleichsmittel  Parathion-methyl  67%  Befallsminderung  ergab.  Ähnliche  Ver¬ 
gleichswerte  wurden  in  Versuchen  gegen  Hoplocampa  testudínea  und  Laspeyresia  nig - 
ricana  erhalten. 

Für  die  DDR  gelten  folgende  Karenzzeiten:  Kirschenanbau  5  Tage,  sonstige  Kultu¬ 
ren  7  Tage,  Kulturen  für  Kindernahrung,  Heilung  Diätpflanzen  24  Tage.  Tribuphon 
gehört  zu  den  für  die  Honigbiene  mäßig  toxischen  Insektiziden.  Die  endgültige  Einstu¬ 
fung  der  Präparate  entsprechend  den  gesetzlichen  Bestimmungen  der  DDR  erfolgt 
nach  Abschluß  der  noch  laufenden  Prüfungen.  Vorläufige  Versuche  über  die  Wirk¬ 
samkeit  von  Tribuphon  als  Einstreumittel  in  Lagergetreide  zur  Bekämpfung  von 
Sitophilus  oryzae  rechtfertigen  weitere  Erprobungen  in  der  Vorratshaltung.  Literatur 
kann  vom  Verfasser  angefordert  werden. 


MOVEMENT  AND  DEGRADATION  OF  CHLORINATED  HYDROCARBON 
INSECTICIDES  IN  SOIL  BENEATH  CONCRETE  FLOOR 
OF  BUILDINGS  PROTECTED  AGAINST 
SUBTERRANEAN  TERMITE  ATTACK 


E.  J.  Fahey,  J.  V.  O  s  m  u  n 

(Department  of  Entomology,  Purdue  University,  Lafayette,  Indiana,  U.S.A.) 

In  1956  insecticides  were  introduced  into  the  soil  beneath  the  concrete  slabs  of 
32  housing  units  under  construction.  The  purpose  was  to  study  the  degradation, 
distribution  and  persistence  of  insecticides  applied  for  termite  control.  Thirty  seven 
identical  building  sites  (7.6X25.9  m)  were  employed  in  this  study.  Six  insecticides 
were  applied  at  rates  varying  from  1.9  kg  of  certain  chlorinated  hydrocarbon  insecti¬ 
cides  to  88.0  kg  of  sodium  arsenite  per  building  site.  The  building  site  was  cleared 
and  foundation  constructed  and  sub-slab  installations  partially  completed.  The  area 
was  levelled  with  pea-gravel  fill.  The  insecticide  application  was  made  (as  in  good 
commercial  practice)  and  the  area  covered  with  a  vinyl  blanket.  Placement  of  heating 
and  plumbing  units  was  completed,  additional  pea-gravel  fill  added  (5  to  22  cm) 
and  the  concrete  slab  poured. 

In  1966  eight  holes  were  cut  through  each  concrete  slab  and  soil  cores, 
2.5X45.0  cm,  removed  for  chemical  analysis.  Each  core  was  divided  into  4  segments: 
A,  5  to  22.9  cm  above  vinyl  blanket;  B,  7.7  cm  below  vinyl  blanket  (zone  in 
which  the  insecticide  was  applied);  and  C  and  D,  two  10.2  cm  segments  below  B. 
Analysis  was  by  gas  liquid  chromatography  using  an  electron  capture  detector  (250  (ic 
tritium  at  90  volt)  except  sodium  arsenite  which  wTas  analysed  by  the  classic  Gutzeit 
method. 


Degradation.  Conversion  of  aldrin  to  dieldrin  amounted  to  17%  of  the 
total  residue.  No  other  degradation  products,  exceeding  0.1  ppm,  were  found  in  aldrin 
or  dieldrin  residues. 

Heptachlor  residues  contained  approximately  equal  quantities  of  heptachlor  and 
gamma  chlordane.  Heptachlor  epoxide  was  not  present  in  the  heptachlor  residue. 

Chlordane  showed  no  degradation  as  indicated  by  GLC  analysis.  DDT  residues 
contained  0.75%  DDE;  2.35%  TDE,  21.0%  o,p'DDT  and  75.9%  p,p'DDT. 

No  degradation  products  of  lindane  exceeding  0.1  ppm  were  found  in  the  residue. 

Movement  of  insecticide.  Vertical  movement  of  residues  was  detected  by- 
analysis  of  core  segments.  From  36.9  to  88%  of  the  insecticide  deposited  in  1956  was 
found  in  the  core  segment  in  which  it  was  placed.  With  cyclodiene  chemicals  the 
downward  movement  of  residue  amounted  to  10%  or  less  while  the  upward  move¬ 
ment  varied  from  12.5%  with  dieldrin  to  46.9  per  cent  with  aldrin.  Approximately 
30%  of  the  lindane  deposit  was  found  above  (17.5%)  and  below  (12.5%)  the 
treatment  zone.  With  DDT  and  sodium  arsenite  residues,  82  and  79%  of  the  total 
chemical  was  found  in  the  treatment  zone  and  12.5  and  19%  respectively  below  the 
treatment  zone. 

Lateral  movement  was  measured  by  treating  one  half  of  the  building  site  and 
analysis  of  samples  taken  at  varying  distances  from  the  treated  area.  Lateral  move¬ 
ment  was  negligible,  less  than  1%  of  the  total  residue,  and  could  be  attributed 
to  wind  drift  at  time  of  application  or  contamination  of  the  untreated  area  by  work¬ 
men  completing  construction. 

Retention  of  insecticide.  The  aldrin,  heptachlor,  chlordane  and  dield¬ 
rin.  residues  found  10  years  after  treatment  amounted  to  35.1,  37.8,  41.2  and  46.2.% 
respectively  of  insecticide  applied  as  liquid  spray,  and  22.9,  27.4,  35.0  and  28.1% 
respectively  of  insecticide  applied  as  granules. 

The  residues  of  lindane,  DDT  and  sodium  arsenite  found  10  years  after  treatment 
were  49.0,  73.9  and  80.5%  respectively  of  that  originally  applied. 


BENZOTHIADI AZOLES,  A  NOVEL  GROUP  OF  INSECTICIDE  SYNERGISTS 

J.  C.  Felton,  D.  W.  Jenner,  P.  Kirby 

(«Shell»  Research  Limited,  Woodstock  Agricultural  Research  Centre, 

Sittingbourne,  Kent,  U.  K.) 

The  best  known  insecticide  synergists  are  methylenedioxybenzene  compounds. 
Several  studies  (most  recently  that  of  Wilkinson,  Metcalf  and  Fukuto,  1966,  J.  Agrie, 
Fd  Chem.,  14,  73)  have  shown  that  very  little  modification  can  be  made  in  the 
dioxole  ring  without  appreciable  or  total  loss  of  synergistic  activity. 

Recent  tests  undertaken  using  a  simple  topical  application  technique  with 

houseflies,  Musca  domestica ,  have  revealed  synergistic  activity  in  a  group  of  ben- 
zothiadiazoles  previously  unrecognised  as  synergists.  The  unsubstituted  parent  com¬ 
pound,  1,2,3-benzothiadiazole,  shows  appreciable  synergistic  activity  with  dicrotophos 
(dimethyl  l-dimethylcarbamoyl-prop-l-ene-2-yl  phosphate)  and  with  two  carbamates, 
3,4,5-trimethylphenyl-N-methyl  carbamate  and  Isolan. 

Activity  is  progressively  increased  in  the  6-chlor  and  5,6-dichloro  derivatives 

such  that  the  5,6-dichloro  benzothiadiazole  is  more  active  than  the  analogous  methy¬ 
lenedioxybenzene  compound.  Substitution  with  polyether  side  chains  in  the  6-position 
confers  activity  with  pyrethrins  to  the  benzothiadiazoles  as  it  does  to  the  methyle- 
nedioxybenzenes,  although  compounds  as  active  as  piperonyl  butoxide  have  not  as 
yet  been  achieved  in  the  former  series. 

Unlike  the  methylenedioxybenzenes,  benzothiadiazoles  are  not  bilaterally  symmet¬ 
rical  structures.  Mono-substitution  with  chlorine  or  a  nitro  group  in  the  6-position 
gives  more  active  compounds  than  in  the  5-position.  In  di-substituted  compounds 
a  chlorine  should  occupy  the  6-position,  while  the  nature  of  the  5-substituent  does 

not  greatly  influence  activity.  Chlorine,  methyl  and  methoxy  groups  give  compounds 

of  similar  activity. 

The  mono-  or  di-chloro  derivatives  of  several  other  bicyclic  compounds  have- 
been  investigated  and  proved  virtually  inactive  as  synergists.  The  groups  examined 
were  the  2,1,3-benzothiadiazoles,  benzfurazanes,  indoles,  and  (IH)benzotriazoles. 

Work  carried  out  by  Professor  G.  J.  Popják  and  K.  H.  Clifford  of  Milstead  Labo¬ 
ratory  (personal  communication)  has  revealed  that  both  benzothiadiazole  and  methy- 
lendioxybenzene  synergists  are  active  inhibitors  of  a  mashroom  phenolase  system 
when  tested  with  catechol  as  substrate.  5,6-dichloro-l,2,3-benzothiadiazole  is  more 
active  at  inhibiting  this  phenolase  system  than  the  analogous  methylenedioxyphenyl 
compound  and  is  also  more  active  as  a  carbamate  synergist. 
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The  present  work  has  revealed  the  1,2,3-benzothiadiazoles  as  an  interesting  new 
group  of  insecticide  synergists  which  represent  the  first  major  deviation  from  the 
methylenedioxybenzene  structure  to  give  bicyclic  compounds  active  as  synergists. 
It  has  also  thrown  some  light  on  the  mode  of  action  of  this  type  of  synergist.  Although 
these  benzothiadiazoles  could  notionally  yield  stable  cations  of  the  type  postulated 
for  methylenedioxybenzene  compounds  by  Hennessy  (1965,  J.  Agrie.  Fd  Chem.,  13,  218) 
so  could  several  others  of  the  compounds  found  inactive  as  synergists  in  this  study. 
Thus  it  seems  unlikely  that  stable  cation  formation  is  the  basis  for  synergistic 
activity  in  the  case  of  benzothiadiazoles.  The  broad  thesis  that  synergists  act  by  inhi¬ 
biting  detoxifying  enzymes,  typified  by  phenolases,  propounded  in  its  most  recent 
form  by  Metcalf,  Fukuto,  Wilkinson,  Fahmy  and  Abd  El-Aziz  (1966,  J.  Agrie.  Fd 
Chem.,  14,  555)  is  supported  by  the  data  obtained  with  active  benzothiadiazole 
synergists  in  the  present  study. 


HEPTACHLOR  IN  EUROPE 


W.  Furness 

(Velsicol  Chemical  Corp.,  Windsor,  Berkshire,  U.K.) 

The  report  describes  properties  of  heptachlor  that  influence  its  commercial  and 
experimental  applications  in  European  agriculture  (tables  1 — 3). 

Toxicology.  Eleven  major  toxicological  studies  have  been  completed,  detai¬ 
led  results  of  which  may  be  consulted  on  application  to  Velsicol  Chemical  Corpo¬ 
ration.  FAO/WHO  recently  concluded  that  concentrations  in  the  diet  causing  no 
toxicological  effect  are  for  the  rat  5  ppm  equivalent  to  0.25  mg/kg/day  and  the  dog 
2.5  ppm  equivalent  to  0.0625  mg/kg/day.  All  available  data  lead  FAO/WHO  to  the 
estimate  of  acceptable  daily  intake  for  man  0.0005  mg  heptachlor  per  kilo  body 
weight.  Evidence  from  good  agricultural  practice  supports  the  conclusion  that  no 
danger  need  arise  from  applications  of  heptachlor  mentioned  in  this  report. 

Formulations.  Heptachlor  is  available  commercially  in  stable  formulations 
as  emulsifiable  oil  solution,  powder  dispersible  in  water,  dust,  granules.  Recommen- 
»  dations  are  given  to  facilitate  choice  of  most  suitable  formulation  for  each  of  the 
following  applications  in  European  agriculture. 

Applications.  The  following  successful  commercial  and  experimental  appli¬ 
cations  m  Europe  are  described  in  the  report. 


Table  1 
Protection  of  seeds 


Seed 

Rate,  grams 
heptachlor 
per  kilo  seed 

Protection  against 

Sugar  beet  .... 

3-8 

Melolontha  melolontha 

Agriotes  spp. 

Atomaria  linearis 

Wheat  . 

Barley . 

Rye . 

j  0.6— 0.9 

Leptohylemyia  coarctata 
Agriotes  spp. 

Corn,  maize  .  .  . 

Soybean  . 

Lima  bean  .  .  . 
Sorghum  .... 

1  i  0.5— 0.7 

J 

Agriotes  spp. 

Tanymecus  spp. 

i  • 

Rice . 

i  • 

0.7— 1.0 

i  ( 

!  •  !  .  •  i  ;  ;  î :  .  : 

Agriotes  spp. 

Colaspis  flavida 
Lissorhoptrus  oryzophilus 
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Table  2 


Disinfection  of  soil  at  planting  time 


Crop 

Rate,  kilos 
heptachlor 
per  hectare 

Protection  against 

Sugar  beet . 

2—3.5 

Melolontha  melolontha 

Corn  (maize)  .... 

1 

[  2—5 

1 

) 

Agriotes  spp. 

Atomaria  linearis 

Blaniulus  guttulatus 
Archiboreoiulus  pallidus 

Tanymecus  dilaticollis 

Wheat . 

Agriotes  spp. 

Barley . 

Rye . 

Diabr ótica  spp. 

Phyllophaga  spp. 

Citrus  orchards  .  .  . 
Fruit  orchards  .  .  . 

) 

O  Q 

All  soil  insects 

Vineyards  . 

^  Z  O 

1 

) 

0.5— 1.0 

Nurseries  (ornamentals) 

Tobacco . 

Agriotes 

Table  3 

Protection  of  foliage 


s 

Crop 

Rate, 
kilos 
hepta¬ 
chlor  per 
hectare 

Protection 

against 

Sugar  beet  .  . 

o 

QO 

1 

to 

Ö 

Bothynoderes 

punctiventris 

Chaetocnema 

concinna 

Corn  (maize)  . 

1.0— 1.5 

Ostrinia  nubi- 
lalis 

PROBLEMS  IN  THE  FIELD  APPLICATION  OF  NEWER  METHODS 

OF  INSECT  CONTROL 

R.  A.  E.  G  a  1 1  e  y 

Ç 'Shell ”  Research  Limited,  Woodstock  Agricultural  Research  Centre, 

Sittingbourne ,  Kent,  U.  K.) 

For  several  reasons  it  is  desirable  to  have  as  many  methods  as  possible  for  the 
control  of  unwanted  insect  populations.  With  this  end  in  view,  research  involving 
both  biological  and  chemical  studies  is  increasing  rapidly.  On  the  biological  side 
there  are  investigations  covering  predators,  parasites  and  pathogens,  and  on  the  che¬ 
mical  side  attention  is  being  given  to  pheromones,  chemosterilants,  antifeeding  com¬ 
pounds,  external  stimuli  influencing  insect  behaviour,  and  insecticides.  Insecticide 
research  covers  compounds  which  kill  by  known  modes  of  action  and  newer  ones 
based  on  compounds  having  novel  modes  of  action. 

One  of  the  pathogens,  Bacillus  thuringiensis,  bridges  the  gap  between  the  biolo¬ 
gical  and  chemical  approaches  in  that  the  polypeptide  crystals,  associated  with  the 
spores,  can  be  separated  and  used  against  lepidopterous  pests  in  the  same  way  as 
a  conventional  pesticide.  The  “fly  factor”  produced  during  the  fermentation  may  pro¬ 
vide  a  further  link  between  the  biological  and  chemical  methods  if  it  becomes  econo- 
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mie  to  utilise  its  undoubtedly  high  insecticidal  activity  against  quite  a  wide  spectrum 

of  insect  species. 

The  pheromones,  particularly  the  gypsy  moth  sex  attractant,  have  proved  to  be  use¬ 
ful  in  assessments  of  insect  populations  but  have  been  less  successful  in  large  scale 
field  trials  for  insect  control  than  had  been  hoped.  Little  research  has  been  done  on 
using  the  aggregation  pheromones  of  the  boring  beetles,  but  theoretically  a  combination 
of  these  with  a  highly  active,  conventional,  contact  insecticide  on  suitable  logs  could 
afford  a  more  economic  and  efficient  way  of  using  conventional  pesticides 

Sex  pheromones  are  usually  used  in  traps  for  both  population  assessment  and 
insect  control.  When  used  to  control  insect  populations,  the  trapped  males  are  immo¬ 
bilised  on  sticky  surfaces  or  killed  by  appropriate  contact  or  vapour  phase  insecticides. 
To  be  effective  traps  must  be  competitive  with  wild  females  and  sufficient  males 
must  be  oriented  to  the  traps  to  prevent  most  of  the  wild  females  from  becoming 
inseminated.  Before  pheromones  can  be  used  effectively  for  insect  control,  considerably 
more  needs  to  be  known  about: 

(i)  the  sites  in  nature  at  which  both  sexes  congregate  before  pheromone  commu¬ 
nication  occurs; 

(ii)  the  distance  over  which  the  pheromone  is  active; 

(iii)  the  range  of  concentration  over  which  the  pheromone  is  active; 

(iv)  the  flight  ranges  of  both  male  and  female  of  the  species; 

(v)  the  frequency  of  mating  of  both  males  and  females: 

(vi)  interaction  of  the  pheromone  with  other  factors  implicated  in  the  mating 
of  the  species; 

(vii)  seasonal  and  geographical  distribution  of  breeding  populations  of  the  species. 

A  difficulty  from  the  economic  standpoint  is  that,  in  agriculture,  one  is  dealing 

generally  not  with  one  insect  but  a  complex  of  insect  pests.  The  cost  of  insect  control 
could  therefore  be  increased  by  taking  separate  measures  for  one  (or  more)  specific 
pest  using  pheromones.  Other  problems  common  to  all  new  chemicals  are  considered 
later. 

Chemosterilants.  Many  compounds  are  known  which  exert  some  kind  of 
ciiemosterilant  effect.  Borkovec  lists  410  of  which  200  are  alkylating  agents,  51  are 
antimetabolites  and  159  are  miscellaneous  compounds.  Many  of  the  compounds  are 
more  familiar  in  other  fields  of  science,  e.  g.  anisole,  calcium  arsenate,  coumarin, 
hydroquinone,  piperonyl  butoxide,  pyrethrins  and  reserpine.  The  list  of  insects  which 
have  been  successfully  sterilised  in  the  laboratory  is  a  long  one. 

Only  few  of  the  compounds  listed  are  sufficiently  active  to  be  considered  for 
practical  field  evaluation  and  as  these  are,  unfortunately,  alkylating  agents  which 
exert  irreversible  effects  far  beyond  the  class  Insecta ,  they  could  only  be  used  under 
factory  conditions  to  replace  irradiation  for  techniques  based  on  the  release  of  sterile 
males. 

That  the  "sterile  male”  technique  works  extremely  well  with  a  suitable  insect 
has  been  demonstrated  by  Knipling  with  the  eradication  of  the  screw  worm,  Cochlio- 
myia  hominivorax ,  from  the  island  of  Curaçao. 

Among  the  more  active  compounds  are  those  reported  by  La  Brecque,  the  well- 
known  apholate,  aphomide  and  aphoxide  all  containing  aziridinyl  or  ethylenimine 
groups. 

Antifeeding  compounds.  The  mode  of  action  of  a  number  of  mothproof¬ 
ing  agents  was  thought  by  Moncrieff  to  be  one  of  inhibiting  the  feeding  of  the  moth 
larvae.  Considerable  effort  has  been  made  to  find  compounds  which  inhibit  the 
feeding  of  the  leaf  eating  insects.  Compound  24055,  a  triazine  derivative  of  acetanilide, 
which  was  the  most  promising  one  produced,  failed  in  extensive  trials  against  cotton 
bollworm  to  be  competitive  with  conventional  pesticides.  An  antifeeding  compound 
for  locusts  has  been  found  in  the  aqueous  extract  of  the  seed  of  the  neem  tree  but 
it  is  unlikely  to  be  effective,  except  under  special  conditions,  as  the  locust  is  a  very 
mobile  insect. 

Insecticides.  It  is  probable  that  new  carbamates  and  organophosphorus 
insecticides  will  be  discovered  which  will  add  to  the  list  of  successful  conventional 
pesticides  already  available. 

New  compounds,  based  on  interfering  with  systems  either  exclusive  to  insects 
or  more  important  to  them  than  to  man  and  wild  life,  are  being  actively  sought  in 
many  laboratories.  They  may  be  based  upon  the  moulting  and  /  or  the  juvenile  hor¬ 
mone  or  upon  one  of  the  systems  suggested  by  O’Brien  which  include:  \ 

(i)  The  a-glycerophosphate  shuttle  in  insect  mitochondria.  This  pathway  is 
undoubtedly  essential  for  flight  in  adult  Diptera.  So  far  the  only  compounds  found 
to  block  this  system  have  failed  to  have  effects  on  living  insects. 

(ii)  The  lack  of  steroid  synthesis  in  insects.  Insects  have  to  ingest  cholesterol 
or  a  related  sterol  to  provide  the  cholesterol  needed  as  a  structural  element  of  cells  and 
for  the  formation  of  the  moulting  hormone,  eedysone.  The  hormone  eedysone  is  spe¬ 
cific  to  arthropods  and  inhibition  of  the  synthesis  pathway  would  probably  be  fatal. 

(iii)  The  transmitter  in  insect  neuromuscular  synapses.  As  other  nervous  system 
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toxins  arc  known  to  form  effective  insecticides,  the  discovery  of  the  nature  of  the 
neuromuscular  transmitter  in  insects  and  of  compounds  which  would  inhibit  its 
normal  action  should  provide  a  valuable  lead  to  a  new  family  of  insecticides. 

Any  new  compound,  be  it  pheromone,  chemostilerant  or  antifeeding  compound, 
which  comes  into  contact  with  food  or  forage  will  have  to  undergo  the  costly  develo¬ 
ped  procedure  currently  demanded,  and  rightly  demanded,  by  regulatory  authorities 
for  insecticides  before  they  can  be  introduced  into  argicultural  practice. 

It  will  therefore  have  to  achieve  the  same  standards  of  efficiency  as  the  products 
now  available  as  regards: 

(i)  cost  /  effectiveness; 

(iii)  appropriate  stability  under  the  rigorous  conditions  of  exposure  on  plant  and 
other  surfaces; 

(iii)  safety  to  man  when  handled  according  to  directions. 

For  the  reasons  outlined  above,  it  is  most  probable  that  pest  control  in  agricul¬ 
ture  in  the  next  one  or  two  decades  will  be  much  along  present  day  lines,  involving 
methods  which  the  farmer  can  apply  himself  at  the  most  appropriate  time.  This  will 
constitute  the  main  part  of  the  chemical  attack  against  insect  pests  of  agricultural 
and  public  health  importance. 


K  Bonpocy  o  bjihhhhh  otpabjtehhh  ha  xoa  3HEPPETHHECKHX 

nPOH,ECCOB  H  CBH3AHHblR  C  HHMH  OBMEH  AMMHOKHCJIOT 

B  TKAHHX  HACEKOMBIX 


K.  A.  Gar,  N.  A.  Guseva,  V.  A.  Haynman,  T.  N.  Kaluzhina  —  K.  A.  Ta  p, 
H.  A.  P  y  c  e  b  a,  B.  A.  X  e  ii  h  m  a  h,  T.  H.  K  a  ji  y  >k  h  h  a 

(Bcecow3Hbiü  HaijHUo-uccjiedoeaTejibcnuü  uhctutijt  xuMuuecKux  cpedcre 

3auçuTbi  pacreHuü,  Mocnea,  CCCP) 

IÏ3BecTH0,  uto  HenoTopbie  nnceKTiipii^Li  HapymaiOT  MeTabojiiiTiiuecKiie  npopeccbi 
HaceKOMtix,  CBH3aHHLie  c  HaKonjienneM  BHeprmi.  Ooc^opminpoBaHiie,  oöecneuHBaiomee 
o6pa30BaHHe  coegirneHim,  copepaíaipiix  ManpoapniuecKHe  cbh3h,  conpHHìeno  c  oKiicjie- 
HiieM  coepimemiíi,  oöpasyioipHxcH  npii  MeTa6ojiii3Me  aMimoKiicjioT,  aoipoB  h  yrjieBogos. 

IÍ3yuajiocB  BJiHHHue  OTpaBjieHHH  naceKOMf.ix  Ha  rjniKOjni3,  oKiicjiiixejibHoe  $oc(|)opH- 
jnipoBaHiie,  oÖMen  aMimoKiicjioT  ii  cogepæaHiie  BHgoreHHoii  mipoBimorpagnoH  KucJioTbi 
(HBK)  h  CBoöogHoro  aMMiiana  b  hx  TKaimx.  B  KauecTBe  oö^eKTOB  iicnojib30BajiHCb 
HMaro  a3iiaTCKOii  capaHUii  ( Locusta  migratoria  L.)  h  oöbiKHOBeHiioro  CBeKJiOBiiuiioro 
gojiroHOcima  ( Bothynoderes  punctiventris  Germ.).  jjjia  conocTaBJieniiH  geiiCTBiiH  iraceK- 
TiipiigoB  bbuiii  B3HTM  coepimeHHH  H3  pa3Jiiiuiibix  xiiMiiuecKHX  KJiaccoB  —  xjiopcogepaca- 
ipiie,  KapÖaMaTiibie,  (|)oc(J)opopraHHuecKHe. 

OnbiTbi  CTaBiiJiiicb  in  vivo:  OTpaBJieHiie  nacenoMbix  npoH3Bogiuiocb  nyreM  Hanece- 
HIIH  Ha  OpiOIHKO  apeTOHOBbIX  paCTBOpOB  HHCeKTIipiigOB.  OKIICJIHTeJIbHOe  $OC(|)OpHjnipo- 
Banne  itccjiegoBajiocb  Ha  MiiToxoHgpuHX  113  rpygHoro  OTgejia  HaceKOMbix  c  npuMCHe- 
inieM  MaHOMCTpuuecKoro  MeToga.  MiiToxongpiiii  Bbigejiajnicb  h  iiHKyônpoBajiHCb  no 
KjiiinreHoepry  n  Bioxepy  (Klingenberg  u.  Bücher,  1959)  ii  Pirny  (1954)  c  neKOTOpbiMii 

II3MeHeHHHMH. 

M3yueHHe  bjihhhhh  iiHceKTHipigoB  Ha  :tjihkojih3  npoBOgHJiocb  Ha  roMoreHaxax  rpyg- 
Horo  oTge.xa  no  MeTOgy  Chefurka  (1958)  no  CKopocTH  ncnojib30BaHiiH  $pyKT030-l,6-gH- 
^)oc(|)aTa  ii  oöpa30BaHiiH  nnpoBiraorpagHoii  kiicjiotm  (nBK).  CßoöogHbie  aMiraoKHCJioxbi 
h 3  rpypiioro  oTgejia  HaceKOMbix  iiccJiegOBajnicb  MeTopoM  xpoMaTorpa^ini  na  öyMare. 
3KCTpaKpHH  TKaHH,  HgeHTiHjiHKapHH  ii  KOJinuecTBemioe  onpepejieirae  aMHHOKHCJioT 
npoii3BogHJiHCb  no  Peio  (Ray,  1964),  onpepeaemie  CBoôogHoro  aMMiana  —  no  MeTogHKe 
CiuiaKOBoii  (1962).  H3yuajnicb  y-rXLfT,  ajibgpiiH,  renTaxjiop,  4,4/-,H,J],T,  nojinxjiopKaM(|)eH 
(nXK),  nXK+4,4-lhJ],T,  ceBHH,  ôaHOJi,  thoiJioc,  xjiopo(|)oc,  TpnxjiopMeTa<f)oc-3  h  ua- 

CTHUHO  aßeHIIH,  MeTHJIHIITpO(|)OC  II  THOgaH. 

Bee  HHceKTiipngbi  yrHeTajin  (Jioc^opiunipoBaHiie,  3a  HCKjnoueniieM  OTpaBjieHHH  my- 
KOB  THnHUHbIMII  (|)OC$OpopraHHUeCKHMH  COeglIHeiIHHMII  —  THO(|)OCOM  H  BBeHHHOM, 
a  TaKHie  CMecbio  nXK  +  JfJfT.  noraoipemie  KiicJiopoga  yraeTanocb  BceMH  ncnbiTaHHbiMii 
npenapaTaMii  npii  OTnpaBJieHHii  capanun  h  uacTbio  HHceKTHpHgoB  npii  OTpaBjieHHH 
JKyKOB. 

Hteyuemie  bjihhhhh  OTpaBjieHHH  capaHUii  Ha  xog  oKiicjiemia  OTgejibiibix  cybcTpaTOB 
b  cnepnajibiibix  onbiTax  in  vitro  no3BOJiHeT  npegnoJioainTb,  uto  uyBCTBiiTejibiiocTb  ot- 
pejibiibix  (fiepMeHTOB  piiKJia  Kpeôca  k  gencTBiiio  pasjinuHbix  imceKTiipiipoB  y  capaHUH 
h  HiyKOB  pa3JiiiuHa.  Bo  Bcex  cjiyuanx  npii  OTpaBjieHHH  capaiiun  yirneTemie  okhcjiii- 
Tejibiioro  (|)oc^)opHJiHpoBaHHH  conpoBO>KgaJiocb  CTHMyjiHpiieii  rjniKOJiii3a.  Xjiopo(|)oc, 
TpiixjiopMeTa(Jjoc-3,  y-rXIfT  h  ÜXK  ymeTajm,  a  ajibgpim,  4.4/-Jl,jTT  u.  nojiiixjiopKaM(|)eH 

C  AAT  CTIIMyjIIipOBaJIH  rjIHKOJIH3  y  JKyKOB. 
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Ilayueiio  RjiiiHHiie  oTpaBJieniia  Ha  co^epmairae  rjnoTaMima,  cepiiHa,  rjnipima,  r.niOT- 
aMimoBOH  KHCJioTLi,  u-ajiamiHa,  npojiima,  BajniHa  il  Jienpima.  nonni  Bce  ncnbiTamibie 
iiHceKTHu.H^Li  yMeHbiuajiH  cogepuîamie  npojiima  b  TKaHHX  CBCKJioBHUHoro  ^ojiroHocnna 
il  capanoli,  uto  C0Bnap;aeT  c  gaHHbiMii  Pen  (Ray,  1964)  (HepBHan  TKaHb  Periplaneta 
americana  L.)  n  Koppiirana  (Corrigan,  1959)  (reMOJiHM^a  P.  americana  L.),  cuiiTaio- 
njHMH,  uto  npojiHH  ncnojiL3yeTCH  b  oTpaBJieHHOM  opraHH3Me  HaceKOMbix  nan  aHepre- 
TiinecKHÎf  pe3epB. 

KojinnecTBo  a-ajiamiHa  3HauHTejibH0  noBbicmiocb  b  TKaHax  OTpaBJieHHbix  myKOB 
CBeKJioBHHHoro  ^ojiroHOCima  h  pe3K0  cmisiiJiocb  b  TKaimx  capamm,  uto  Mo>neT  ébiTb 
CBH3aHO  c  pa3JiiiHHbiM  fleiícTBiieM  HHceKTiipiiflOB  Ha  MeTa6ojiH3M  a-ajiaHHHa  y  3thx  bii- 
Aob  naceKOMbix. 

y  OTpaBjieHiioii  capaHun  h  myKOB  3HauiiTejibHo  yBejiHHHBaeTCH  cogepmamie  rjiii- 
piina  (3a  HCKJHoneHHeM  œyKOB,  OTpaBjieHHbix  y-rXIjr,  ceBimoM,  tho<J)ocom  h 

xjiopo(|)ocoM),  a  TaKJKc  rjnoTaMHHa.  OTMeueHO  CHiimemie  cogepœaHHH  rjiioTaMaTa  y  ca- 
paiIHH  H  CBeKJIOBIIHIIOrO  gOJirOHOCIIKa,  OTpaBJieHIIblX  HHCeKTHpHgaMH. 

Co^eprnairae  b  TKaHHX  oTpaBJieHHbix  HacenoMbix  ati^oreimoH  IIBK,  bo  Bcex  cjiy- 
uanx  (3a  iiCKjnouemieM  OTpaBJiemiH  capamm  ajibApiraoM),  6bijio  noHH/KeHHbiM.  Ilo  Ha- 
rneMy  MneHHK),  yMeHbinemie  cogep/KamiH  anAoremion  FIBK  MonceT  cjiy/KiiTb  KpHTepueM 
yxygnieiiHH  o6m;ero  coctohhim  oprami3Ma  HacenoMoro. 

ycTanoBjieHO,  uto  coflepmaiiiie  b  TKaHHX  HacenoMbix  aMMnaua,  o5pa3yioiri;erocH  npn 
OKIICJIHTeJIbHOM  3e3aMIIHHpOBaHHH  aMIIHOKIICJIOT,  nO  Mepe  yCHJieHHH  OTpaBJieHHH  paCTeT. 


MODERN  ANALYTICAL  INSTRUMENTAL  METHODS  IN  EVALUATING  NATURES, 
MAGNITUDES,  AND  METABOLIC  FATES  OF  PESTICIDE  AND  OTHER 
RESIDUES  IN  PLANT  AND  ANIMAL  TISSUES 

F.  A.  Gunther 

(Department  of  Entomology ,  University  of  California,  Riverside,  California,  U.S.A.) 

Finite  tolerance  levels  (or  legally  permitted  amounts)  of  pesticide  and  certain 
other  food  additive  residues  in  foods,  animal  feeds,  and  processed  foods  (or  transfor¬ 
med  food  products)  range  from  a  few  parts  per  million  (p.  p.  m.  or  mg/kg)  to  a  few 
hundredths  of  a  p.  p.  m.  and  in  a  few  instances  by  implication,  as  with  certain 
polynuclear  hydrocarbons,  to  a  few  parts  per  billion  (p.  p.  b.  or  mkg/kg). 

Examples  of  such  tolerances  have  been  promulgated  by  Canada,  Germany,  Italy, 
Japan,  the  Netherlands,  the  U.  S.  A.,  and  the  U.  S.  S.  R.,  and  European  Economic  Com¬ 
munity  will  soon  issue  its  recommended  lists  of  tolerances  for  many  pesticide  chemi¬ 
cals.  Incisively  establishing  both  amounts  and  identities  of  the  analytically  responding 
species  at  levels  below  about  1  p.  p.  m.  is  not  possible,  but  credible  monitoring  or 
surveillance  data  can  be  obtained  if  extreme  care  and  conservatism  from  sampling  to 
calculations  and  interpretations  are  insisted  upon  and  if  multiple  residue  detection 
and  determination  methods  are  required  for  borderline  or  apparently  overtolerance 
samples.  Further  analytical  complications  arise  from  methodology  requirements  impo¬ 
sed  by  government  officials  as  to  the  minimum  detectabilities  for  acceptable 
establishment  of  the  basic  data  underlying  tolerance  assignments  and  for  acceptable 
methods  to  enforce  the  legislation  involved.  For  example,  in  the  U.  S.  A.  these  values 
are  generally  one-third  or  one-fourth  the  tolerance,  whereas  in  Germany  the  goal 
promoted  is  one-tenth  the  tolerance;  thus,  the  so-called  sensitivity  requirement  for 
parathion  in  the  U.  S.  A.  is  about  0.2  p.  p.  m.  but  in  Germany  it  is  0.05  p.  p.  m., 
in  the  presence  of  the  foodstuffs  extractives,  and  for  mevinphos 
about  0.06  and  0.01  p.  p.  m.,  respectively. 

In  residue  evaluation  programs  the  detection  of  these  very  small  amounts,  and 
in  market  control  the  measurement  and  adequate  characterization  of  the  foreign  che¬ 
micals  present  even  in  near-tolerance  amounts,  are  associated  with  a  very  high  degree 
of  uncertainty.  Minimum  detectability  figures  must  be  reproducibly  at  least  twice 
and  preferably  four  times  the  variation  in  background  "noise”,  with  characterization 
possible  by  inference  only;  normal  reproducibility  of  the  total  method  from  sapple 
replicates  to  readout  is  usually  at  least  ±100%.  Measurement  of  the  foreign  chemical 
in  the  sample  in  the  area  of  the  tolerance  level  itself  is  commonly  accepted  to  be 
10  p.  p.  m.=  ±10%,  1  p.  p.  m.=  ±10%,  0.1  p.  p.  m.=  ±20%,  0.01  p.  p.  m.  =  ±50%,  and 
0.001  p.  p.  m.=  ±100%  as  hoped-for  reliability.  Characterizations  of  these  measure¬ 
ments  as  due  to  a  particular  chemical  and  their  magnitudes  are  a  matter  of  the  cre¬ 
dibility  of  the  total  method  (s)  used  by  the  analyst. 

Credibility  of  developmental  residue  data  is  assisted  by  the  establishment  of 
so-called  field  persistence  curves  of  acceptable  quality,  by  the  total  chemistry  of  the 
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method  versus  the  chemistry  and  biochemistry  of  the  foreign  chemical,  by  the  use 
of  suitable  combinations  of  multiple  methods  especially  if  applied  at  different  early 
stages  of  the  total  method,  and  by  the  use  of  mutually  buttressing  multiple  detection 
methods.  Credibility  of  adequately  incisive  market  control  data  must  necessarily  rest 
upon  strict  adherence  to  the  established  and  accepted  basic  residue-developmental 
method  in  application  to  the  same  crop  plus  the  buttressing  use  of  at  least  two  inde¬ 
pendent,  so-called  detection  methods. 

To  illustrate  the  former  situation,  with  citrus  fruits  as  the  substrate,  dicofol  per¬ 
sistence  curves  were  established  with  total  organic  chloride,  ketone-moiety,  and  chlo¬ 
roform-moiety  methods  on  separate  field-replicate  samples;  OW-9  persistence  curves 
were  established  with  microcoulometric  glc  for  chloride,  colorimetric,  infrared,  and 
ultraviolet  assay  of  glc  fractions  before  and  after  hydrolysis,  direct  glc  before  and 
after  hydrolysis,  and  thin-layer  chromatography  before  and  after  hydrolysis;  Morestan 
persistence  curves  were  established  by  oscillopolarography  C  =  0  function)  and 
fluorometry  (intact  molecule)  after  thin-layer  chromatography,  electron  capture  (ring 
backbone)  and  microcoulometry  (2  S  atoms)  after  glc,  and  a  colorimetric  method 
(aromatic  cyclic-S,S  ester)  on  separate  field  samples.  Developmental  residue  methods 
should  utilize  any  direct  or  indirect  detector  and  measurement  systems  available  that 
can  be  made  properly  operative  in  the  initial  presence  of  the  substrate  extractives  of 
concern.  These  techniques  now  include  all  types  of  spectrometry,  electrical  measure¬ 
ments,  gas,  column,  paper,  and  thin-layer  chromatography  (as  segregative  techniques) 
followed  by  the  best  possible  characterization  and  measurement,  and  enzymatic  inte¬ 
ractions  with  the  sought  molecule.  The  chemistry  and  biochemistry  of  the  substrate 
and  of  the  foreign  molecule  most  be  utilized  in  the  total  method  for  maximum  re¬ 
quired  segregation  of  sought  species  either  directly  or  through  a  known  derivative. 

To  illustrate  the  latter,  probable  court-case  situation,  parathion  suspected  to  be 
in  excess  in  any  substrate  should  be  measured  before  and  after  both  oxidation  (to 
paraoxon)  and  hydrolysis  (to  p-nitrophenol)  by  flame  photometric  glc  (P,  S),  colo¬ 
rimetry  (nitrophenol  moiety),  and  cholinesterase  assay;  DDT  should  be  measured 
before  and  after  dehydrohalogenation  by  electron  capture  (ring  backbone,  C — Cl  bonds) 
and  microcoulometry  following  appropriate  glc  and  by  colorimetry  (intact  DDT,  intact 
DDE).  Residues  of  unknown  identity  and  in  probable  admixture  require  screening 
(Westlake,  Gunther,  1967,  Residue  Reviews,  18,  207)  for  presence  or  probable  absence 
of  sought  compounds,  followed  by  skilled  attention  to  combinations  of  any  techni¬ 
ques  that  will  discriminate  among  them,  then  coincidentally  or  separately  measuring 
them  with  acceptable,  defensible  reliability  and  precision.  For  effective  use,  these 
"multiple  residue”  methods  require  highly  trained  and  experienced  residue  analysis; 
interpretations  of  the  final  data  must  be  conservative  and  buttressed  by  acceptable 
laboratory  recovery  data  in  the  amounts  and  variety  encountered  in  practice;  "field” 
recovery  data  for  residues,  when  actually  approximatable,  are  unquestionably  much 
less  than  laboratory  recovery  data. 

Despite  all  this  care,  a  final  residue  value  for  a  field-treated  sample  should  be 
regarded  as  an  order  of  magnitude,  rather  than  as  a  precisely  determined  quantity, 
and  in  most  instances  its  nature  is  "supported”  rather  than  "established”  by  the 
total  evidence  accompanying  the  measurement.  Proof  of  identity  requires  more  than 
a  few  micrograms  of  compound  especially  in  the  presence  of  substrate  extractives, 
but  the  "preponderance  of  evidence”  —  if  carelully  organized  and  sufficiently  exten¬ 
sive  —  provides  the  only  credibility  possible  in  p.  p.  m.  residue  investigations. 
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STRUCTURE— LETHALITY  RELATIONSIPS  OF  DDT  ANALOGS 


D.  J.  Hennessy,  J.  G.  DeMarco 
(Fordham  University,  New  York,  N.  Y.,  U.S.A.) 

The  lethalities  to  DDT-susceptible  and  resistant  house  flies  and  to  larvae  and 
adults  of  Aedes  albimanus  and  Culex  quinquefasciatus  of  twenty  four  compounds  of 
general  structure:  (C1C6H4)2  CZCHXY  have  been  determined  in  the  WHO  primary 
screen  at  Riverside,  California.  Z  is  H,  F,  Cl  or  Br  and  X  and  Y  are  any  of  the  six 
pairs  from  F,  Cl  and  Br. 

The  maximum  doses  (10  pg,  1  ppm  and  16  pg/cm2  for  house  flies,  mosquito  larvae 
and  adults  respectively)  did  not  reach  LD50  in  any  tests  for  combinations  XYZ  of  FFH, 
FFC1,  FFBr,  FBrCl,  FBrBr,  CIBrCl,  CIBrBr,  BrBrCl  and  BrBrBr.  Slightly  toxic  but  only 
to  C.  quinquefasciatus  larvae  were  FC1C1  and  FCIBr.  Slightly  toxic  but  only  to  the 
mosquito  larvae  was  FFF.  The  patterns  of  FC1  and  FC1F  were  similar.  They  showed 
moderate  toxicity  to  susceptible  house  flies,  mosquito  larvae  and  the  A.  albimanus 
adults.  This  pattern  at  a  higher  level  of  toxicity  was  repeated  by  CICIH(DDD).  CIBrH 
showed  only  moderate  toxicity  to  susceptible  flies  and  to  mosquito  larvae  while  with 
BrBrH  the  moderate  toxicity  was  limited  to  the  larvae.  BrBrF  was  quite  toxic  to  S- 
and  R-flies  and  to  mosquito  larvae  while  CIBrF  and  C1C1F  were  highly  toxic  to  all 
test  subjects.  FBrF  was  moderately  toxic  to  all  test  subjects.  C1C1C1  was  similar  in 
its  toxic  pattern  to  C1C1H  but  at  a  lower  level.  CICIBr  had  moderate  toxicity  to 
S-flies  and  the  larvae. 

The  lethalities  ranged  at  least  over  2.5  log  units  for  house  flies,  over  2.7  log 

units  for  mosquito  larvae  and  over  1  log  unit  for  mosquito  adults.  The  size  (Van  der 

Waals  radius)  of  the  atoms  X,  Y  and  Z  and  their  polarizability  are  probably  the  chief 
factors  which  give  rise  to  the  observed  differences  in  lethality  in  this  series  of  closely 
related  substances.  The  calculated  binding  energy  of  the  energy  of  the  membrane 
target  for  the  test  substance  can  vary  over  a  range  of  ca.  7  kilocalories  per  mole  in 
the  series  studied.  Such  a  variation  could  explain  the  observed  differences  in  lethality. 

The  presence  of  fluorine  at  the  Z  position  is  a  positive  factor  for  lethality  while 
its  presence  at  X  or  Y  is  not. 

The  compound  in  which  X,  Y  and  Z  and  Cl,  Cl  and  F  is  called  DDF. 

An  interesting  example  of  joint  action  has  been  observed  by  A.  W.  A.  Brown 
when  DDF  is  used  against  Aedes  aegypti  larvae  in  1  :  1  combination  with  d-DDT. 
The  LCso’s  in  ppm  were  DDT  (80),  d-DDT  (1),  DDF  (1),  d-DDT  +  DDF  (0.065)  for  the 

R-strain  and  DDT  (0.013),  d-DDT  (0.008),  DDF  (0.059),  d-DDT  +  DDF  (0.015)  for  the 

S-strain. 

It  has  been  observed  by  one  of  the  authors  (D.  J.  H.)  in  collaboration  with  J.  R. 
Duffy  that  young  brook  trout  can  withstand  DDF  at  50 X  the  LC50  of  DDT  with  no 
mortality.  The  acute  LD50  for  rats  is  approximately  4  gm/kilo. 
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DEGRADATION  OF  ORGANOPHOSPHATE  INSECTICIDES  BY 

MOUSE  LIVER  ENZYMES 

R.  M.  H  o  1 1  i  n  g  w  o  r  t  h 

(Department  of  Entomology,  Purdue  University,  U.  S.  A.) 

O-dealkylation  of  organophosphates,  producing  nontoxic  demethyl  compounds  has 
been  reported  in  insects,  mammals,  plants  and  microorganisms  and  it  has  been  shown 
that  glutathione  is  a  required  cofactor. 

In  the  present  investigations  the  soluble  fraction  of  mouse  liver  was  prepared  by 
centrifugation  of  a  10%  homogenate  in  0.1  M  phosphate  buffer,  pH  7.4  at  176,000  g 
for  30  min.  This  preparation  was  extremely  active  in  the  O-dealkylation  of  C14H3-labeIled 
methyl  paraoxon  and  the  extent  of  degradation  was  linearly  dependent  on  the  glu¬ 
tathione  concentration.  The  products  of  O-dealkylation,  which  were  produced  in 
equimolar  amounts,  were  identified  by  chromatography,  electrophoresis  and  deriva¬ 
tive  preparation  as  S-methylglutathione  and  demethyl  methyl  paraoxon.  The  reaction 
is  inhibited  by  other  methyl  donors  such  as  methyl  iodide. 

The  ability  of  glutathione  to  stimulate  detoxication  of  a  series  of  organophospha- 
tes  was  examined.  Degradation  of  dimethyl  esters  such  as  methyl  paraoxon,  sumioxon 
end  dichlorvos  was  greatly  stimulated.  Little  or  no  enhancement  was  observed  with 
the  diethyl  or  diisopropyl  analogs  of  these  compounds,  nor  with  the  potent  alkylating 
agent  tepa.  The  O-dealkylase  is  therefore  relatively  specific  for  dimethyl  esters  as 
one  would  anticipate  from  the  relative  alkylating  capacity  of  alkylphosphates. 

Oxidative  O-dealkylation  of  methyl  paraoxon  by  mouse  liver  microsomes  in  the 
presence  of  NADPHo  was  very  slight. 

Mice  treated  with  335  mg/kg  Sumithion  or  85  mg/kg  Sumioxon  showed  conside¬ 
rable  depletion  of  their  liver  glutathione  lasting  4  to  7  hours.  The  level  had  returned 
to  normal  within  12  hours.  The  extent  of  depletion  is  in  keeping  with  the  amount  of 
O-dealkylation  occurring  in  vivo.  Methyl  iodide,  which  also  depletes  liver  glutathione, 
markedly  synergises  the  toxicity  of  Sumithion  if  the  organophosphate  is  given  one 
Lour  after  the  methyl  iodide  when  the  liver  glutathione  level  has  dropped  to  about 
30%  of  normal.  No  synergism  occurs  if  the  doses  are  separated  by  12  hours  by  which 
time  the  glutathione  level  has  reattained  its  original  value. 

A  second  series  of  studies  has  been  made  of  the  enzymes  concerned  in  cleavage 
of  the  anhydride  rather  than  alkyl  linkage  of  organophosphate  esters. 

Carefully  purified  subfractions  from  perfused  mouse  liver  at  pH  7.6  had  the  ability 
to  release  p-nitrophenol  from  paraoxon  in  the  ratio;  microsomes/mitochondria/super- 
natant,  1/0.11/0.016.  The  microsomal  paraoxonase,  like  that  of  the  serum,  is  activa¬ 
ted  by  calcium  and  inhibited  by  manganese  and  EDTA.  The  microsomal  oxidase 
inhibitors  SKF525A  and  piperonyl  butoxide  inhibit  the  reaction  less  than  20%  at  0.2 
and  0.4  mM  respectively.  The  enzyme  is  inhibited  strongly  by  p-chloromercuribenzoate 
and  less  effectively  by  N-ethylmaleimide. 

Mouse  liver  microsomes  in  the  absence  of  NADPH  degraded  methyl  paraoxon, 
sumioxon  and  paraoxon  with  a  ratio  forâtes  of  1/0.82/28.  Isopropyl  paraoxon  was 
not  attacked.  DFP  was  degraded  relatively  rapidly,  hut  dichlorvos  and  Meta-Systox-R 
were  not  attacked. 

Experiments  in  which  mice  were  given  60  mg/kg  phenobarbital/day  intraperito- 
neally  for  four  days  and  their  liver  microsomes  isolated  on  the  fifth  day  showed  that 
a  significant  increase  in  paraoxonase  activity  had  been  induced.  The  ratio  of  rates 
of  degradation  of  the  treated  and  control  mice  was  2.61  for  p-nitroanisole  (in  the 
presence  of  NADPH),  1.87  for  methyl  paraoxon  and  1.40  for  DFP.  The  difference  in 
the  ratios  for  the  last  two  compounds  is  probably  significant  although  a  reasonably 
good  correlation  existed  in  the  activity  against  these  two  substrates  in  individual 
livers. 
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INSECTICIDE  RESISTANCE  OF  AGRICULTURAL  PESTS  IN  CZECHOSLOVAKIA 

I.  Hrdÿ,  J.  Hûrkovà,  J.  Zelenÿ 

(Department  of  Insect  Toxicology,  Institute  of  Entomology, 

Acad.  Sci.,  Prague,  CSSR) 

Twenty  sample  populations  of  the  Colorado  beetle,  Leptinotarsa  decemlineata  Say,, 
from  different  places  in  Czechoslovakia  were  tested  for  the  susceptibility  to  DDT 
in  1965—1967.  The  series  of  4—8  increasing  doses  of  p  =  p'  DDT  in  the  acetone  solu¬ 
tion  were  applied  superficially.  Mortality  was  assessed  on  the  sixth  day  after  the  in¬ 
toxication.  Regressive  lines  were  calculated  (LD50  with  95%  fiducial  limits)  and  their 
slopes  (b)  were  established. 

With  regard  to  the  results  of  the  tests  the  populations  were  divided  into  three 
groups: 

1.  Susceptible  populations,  whose  LD50  fluctuated  about  LD50  laid  down  for  the 
susceptible  standard  (laboratory  strain  from  Poznañ),  i.  e.  173  mcg/g  for  females^ 
169  mcg/g  for  males  and  the  slopes  of  the  regressive  lines  of  about  b  =  2. 


Boses ,  jxg/ imago 


Fig.  1.  Colorado  beetle:  Regressive  lines  and  data 
on  the  mortality  in  a  population  with  a  ^portion 
of  resistant  beetles.  Population  from  Chotm,  Sou¬ 
thern  Slovakia. 

LD60  females=28.1  meg,  b  =  0.6;  LDS0  rr  females  =  3.6  meg, 
b  =  4.5;  LD50  males=40.4  meg,  b  =  0.6;  LDB0  rr  ma- 
les=4— 5  meg,  b  =  4.5. 


2.  Resistant  populations,  characterized  by  LD50  2.7 — 20  times  higher  than  the  one 
determined  for  the  susceptible  standard,  the  slopes  of  about  b=1.2.  In  these  cases 
the  failure  of  attempts  at  the  chemical  control  was  experienced  in  practice  when 
compounds  based  on  DDT  were  used. 

3.  Mixed  populations  with  LD50  lying  between  the  values  for  susceptible  and  re¬ 
sistant  populations  and  with  regressive  lines  of  about  b  =  0.8. 

The  resistance  IR=2.7 — 20  X  was  found  in  7  of  15  populations  tested,  coming 
from  Southern  Slovakia,  the  warmest  region  of  Czechoslovakia,  where  the  pest  appears 
in  2  complete  generations  a  year. 

The  generic  analysis  of  the  regressive  lines  was  attempted  in  five  populations 
with  varying  levels  of  resistance  (figs.  1,  2).  The  base  line  data  for  a  susceptible 
genotype  were  laid  down  by  Hoskins’s  (1962)  method:  LD5o  =  5±1.5  meg/imago  or 
34±10  mcg/g  and  the  slopes  of  the  regressive  line  is  b  =  4.3— 6.8. 

In  the  season  of  1967  a  shorter  residual  effectiveness  of  Terapion  (O-methyl-O- 
ethyl-S-(2-ethylmerkaptoethyl)dithiophospate-|-thiometon-|-disyston)  and  a  failure  of 
the  spraying  with  Intration  (thiometon)  in  the  control  of  the  hop  aphid,  Phorodon 
humuli  (Sehr.)  was  observed  in  the  hop-growing  region  of  Zatec. 

Samples  of  aphid  populations  from  the  vicinity  of  Zatec  and  Trsice  (hop-growing 
area  in  Moravia,  where  so  far  the  chemical  control  has  not  failed)  were  brought  to 
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Fig.  2.  Colorado  beetle:  Regressive  lines  and  data 
on  the  mortality  vin  another  mixed  population. 
Population  from  Srobárová,  Southern  Slovakia. 

LD50  females=29.7  meg,  b  =  1.3;  LD50  rr  females=6.6  meg, 
b  =  5.3;  LD50  males  =  48.6  meg,  b  =  0.8;  LD50  rr  males = 

4.5  meg,  b  =  4.4. 


Thiometon  concentration 

Fig.  3.  Hop  aphid:  Data  on  the  mortality  in  po¬ 
pulations  from  different  places  in  the  Zatec  re¬ 
gion  —  Steknik  (3),  Dobficany  (5),  Poláky  ( 4 ), 
in  a  susceptible  population  from  Olomouc  (l)  and 
a  population  from  Trsice  (2). 

The  presumption  of  linearity  for  the  data  on  the  popula¬ 
tion  from  Steknik  is  refused,  so  the  regressive  line  is  not 
presented.  LG50  values  and  slopes  (b)  are  given  in  the  text. 


laboratory  breedings  and  their  susceptibility  to  thiometon  was  tested.  Leaves  of  hop 
seedlings  were  treated  with  increasing  concentrations  of  the  insecticide,  aphids  were 
placed  on  the  treated  side  of  the  leaves  and  mortality  was  observed.  The  results  are 
interpreted  according  to  the  mortality  on  the  second  day  after  exposure.  Roughly 
sevenfold  higher  resistance  of  the  aphids  from  Zatec  (according  to  LC50)  was  ascer¬ 
tained  (Hrdÿ,  Zelenÿ,  1968). 

The  experiments  were  carried  on  in  the  season  of  1968.  Three  populations  from 
the  Zatec  region,  one  from  Trsice  and  one  from  Olomouc  were  examined.  In  Olomouc 
the  aphids  were  collected  on  wild  hop,  reared  in  laboratory  and  used  as  a  susceptible 
standard. 

These  results  were  acquired  in  laboratory  tests  (resistance  to  thiometon)  —  popu¬ 
lations: 

Olomouc  LC5o  =  0.008,  LC9o  =  0.043,  b  =  1.743 
Trsice  LC50  =  0.019,  LC90  =  0.055,  b  =  2.691 

Steknik  LC50  =  0.030,  LC90  =  0.103,  b  =  2.424?? 

Dobricany  LC50  =  0.055,  LC90=0.163,  b  =  2.733 

Polàky  Lesein 0.052,  LC90  =  0.234,  b  =  1.971 

The  induction  of  resistance  in  Phorodon  humuli  to  thiometon  is  apparently  the- 
main  cause  of  the  failure  of  the  chemical  control  of  this  pest. 

The  course  of  the  regressive  line  (fig.  3)  is  quite  similar  in  all  cases.  This  may 
he  suggesting  a  probably  different  mode  of  the  induction  of  resistance  in  aphids, 
which  reproduce  mostly  parthenogenetically  (almost  exclusively  parthenogenetically 
at  the  time  when  the  insecticides  are  applied),  from  that  which  we  know  in  amphi- 
mictic  insect  populations. 

With  regard  to  the  failures  of  chemical  treatment  in  practice  and  to  preliminary 
laboratory  tests,  in  Czechoslovakia  we  may  expect  a  resistance  of  other  agricultural 
pests  as  well;  e.  g.  Myzodes  persicae  (Sulz.),  Aphis  fabae  Scop,  and  Meligethes  aeneus 
(Fahr.) . 


EHOJIOTHRECKME  H  EHOXI1MHRECK11E  MCCJIEAOBAHHH 
RyBCTBHTEJIEHOCTH  MAJIHPHHHBIX  KOMAPOB 

T.  T.  Hristova,  S.  G.  Avramova  —  T.  XpiCTOB  a,  C.  T.  AßpaMOBa 

(HayHHO-uccjiedoeaTejibCKUÜ  UHCTuryr  snudeMuoAozuu  u  MunpoôuoAoeuu, 

Cocßun,  Eomapua) 

Majinpnn  Kan  3a6ojieBamie  b  Eojirapnn  jiHKBHgnpoBana,  ogHaKo  cyipecTByeT  no- 
TenpHaJibHan  bo3mo?khocti>  ee  bo3hhkhob6hhh,  tbk  Kan  KOMapbi  Anopheles  maculipen- 
nis  (npeobjiagaioipiiii  Biig)  pacnpocTpaneHbi  b  hojibrnnnciBe  panoHOB  n  neKOTopwe 
nonyjmniiH  oöJiagaioT  TOJiepaHTHocTBio  k  AAT.  Aejiwo  Hainiix  HCCJiegOBaHnii  Sbijin 
BbiflCHemie  CTenemi  uyBCTBirrejibHOCTii  n  Mexami3Ma  pe3iicTeHTHocTH  KOMapoB. 

OnbiTbi  no  onpegejieiraio  uyBCTBHTejiMiocTH  KOMapoB  k  AAT  11  gnJibgpimy  npoBe- 
geHbi  no  MeTOgime  B03  b  1967  r.  b  4  onpyrax  Eojirapnn  (Co(|)hhckhh,  Ila3apg>KMKCKHH,. 
EjiaroeBrpagCKiiii  n  BapHencKiin). 

IlccjiegoBaimn  cogepmamm  jiimoiigOB,  aMimoKncjiOT  n  npoTennoB  npoBegeiibi  xpo- 
MaTorpatfmuecKinvi  MeTogoM  Pencha  (Reiff).  3tot  MeTog  BnepBbie  ncnojib30BaH  naMit 
b  1966  r.,  Korga  6pajm  no  70  KOMapoB  b  Kamgon  npo6e.  B  1967  r.  hiicjio  KOMapoB 
yMCHbineno  go  50,  Tan  Kan  6bijio  ycTaHOBJieno,  uto  ii  npn  3tom  KOJinnecTBe  nojiynaiOTcn 
CTahnjibHbie  pe3yjibTaTbi. 

Jhraoiigbi  ii3BjieKajincb  apeTOHOM.  Ilocjie  geHSHTOMeTpiipoBamm  nojiyueHiibix  xpo- 
MaTorpaMM  Bbinncjinjin  KOJinnecTBo  JiimoiigOB  b  njiaHHMeTpnnecKnx  egnmipax.  Ilccjie- 
gOBano  4900  KOMapoB  (98  npo6):  b  60  npoöax  nojiyneHo  npoperiTnoe  cogepmamie 
JiimongOB,  b  7  npoôax  —  aMHHOKHCJioT  n  b  32  npohax  —  npoTeimoB. 

Pe3yjibTaTbi  noKa3biBaioT,  hto  cpegnnn  jieTajibHan  KOHpeHTpapnn  LC50  (b  Co$hii — 
HeroBaH  b  pasjniuiibie  Mecnpbi  BapwipyeT  ot  0.7  go  1.9%,  HaiiMeiibinan  nyBCTBiiTejib- 
iiocTb  naojiiogaeTca  y  KOMapoB  b  niojie  (LC50  —  1.7  n  1.9). 

Eojiee  nyBCTBHTejibHbi  nonyjinpHH  b  BapHeHCKOM  onpyre,  rge  cpegnnn  JieTajibHan 
KongeiiTpapiia  BapwipyeT  ot  0.6  go  0.9%.  3tot  $aKT  HHTepeceH,  Tan  nan  b  MecTax 
CKOnJieHHH  KOMapOB  B  HaCTOHIgHH  nepHOg  npOBOgHTCH  OÖpaÖOTKa  AAT  H  JIHHganOM 
g  Jin  öopböbi  c  KOMapaMii  ceM.  Culicidae.  B  3tom  paiioHe  h  b  npowjioM  npogojimiiTejib- 
noe  BpeMn  oöpaöaTbiBajiii  xjiopopraHnnecKHMii  iniceKTHgiigaMn  gjin  6opb6w  c  Majia- 
pnen.  CpaBmiTejibHO  Bbicona  uyBCTBHTejibHOCTb  KOMapoB  n  b  IIa3apg>KiiKCKOM  n  Bjiaro- 
eBrpagcKOM  onpyrax  (LC50  0.3— 0.9%).  Jlnnib  b  MyjieTapoBo  JieTajibHan  KOHgencapnn 
paBHa  1.5%. 

Ajih  öopböbi  c  KOMapaMH  gnjibgpiiH  b  Eojirapnn  He  ncnojib30Bajicn.  B  nocjiegnee 
BpeMn,  ognano,  ycTaHOBJieHa  TOJiepanTnocTb  KOMapoB  k  HeMy.  ITpii  KOHpeHTpapnn  1.6%, 
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CMepTHOCTb  KOMapoB  mghgg  50%.  ^aHHLie  noKa3tiBaiOT,  hto  b  6opt6e  c  KOMapaMii-aiio- 
(|)ejieycaMii  ßiijibflpim  npiiMGHHTb  hgjikbh. 

IIpn  npoBe^eHUH  6hoxiimhhgckhx  oübitob  conocTaBJinjra  co^cpHiamiG  jumoiiflOB, 
aMHHOKiicjiOT  h  npoTGHHOB  y  KOMapoB  pasHbix  rpynn: 

I  —  KOMapLI,  HG  IIMGBIIIHG  npHMOTO  KOHTaKTa  C  HHCGKTHpHßaMH  (KOHTpOJIbHblc)  ; 

II  —  KOHTaKTIipOBaBIIIHG  C  0.5%  H  1%  AAT  H  0.2  H  0.4%  flHJIb^piIHOM; 

III  —  KOHTaKTiipoBaBiniiG  c  2%  h  4%  A  A  T  h  0.8%  h  1.6%  ßiiJib^pimoM. 

OnbiTbi,  npoBGAGHHbiG  b  1966  r.,  noKa3ajm,  hto  y  KOMapoB,  hg  KoiiTaKTupoBaBmiix 
C  IIHCGKTHpiIflaMII,  CO^GpHiaHHG  JIIinOHflOB  IIH>K6,  HGM  y  KOHTaKTIipOBaBlIIIIX  B  npOßOJI- 
/KGHHG  1  Baca  C  AAT  (cÖOpHblG  npoÖbl  BCGX  KOHU,GHTpaiI,HH). 

IIpOU,  GHTHOG  CO^GpîKaHHG  JIHIIOHftOB  CaMOG  HH30KG  B  I  rpynnG  —  OT  6  ftO  9%  ,U,JIH 
AAT  b  Codini  h  BapHGHCKOM  OKpyrG  h  11% — b  EjiaroGBipa^cKOM  oKpyrG.  Bojibuig 
jinnoii^OB  bo  II  h  III  rpynnax.  9to  yKa3bißaGT,  hto  c  yBGJiiiBGHiiGM  KoiipGHTpapnn 
AAT  yBGJiiiBiiBaGTCH  h  npopGHTHOG  coftGpmamiG  JiiinoH^OB  b  KOMapax. 

y  KOMapoB,  no^BGprHyTbix  bo3^ghctbiik)  ßiuib^piraa,  npn  öojigg  bbicokiix  koii- 
U,GHTpai],IIHX  HHC6KTHH,IIßa  C0,U;6p>KaHH6  JIIinOHflOB  HJIH  HH>KG  HJIII  TaKOG  HÍ6,  KaK  H  npil 
HH3KHX  KOHpGHTpapiIHX.  9tH  flaHHbIG,  OflliaKO,  HyHî^aiOTCH  B  flOnOJIHIITGJIbHOM  nOflTBGp- 
HÀflGHHH.  Coa;Gp>KaHHG  aMIIHOKHCJIOT  H  npOTGIIHOB  II3yna6TCH. 

Ao  1960  r.  AAT  h  jiiiH^aH  miipoKo  ncnojib30Bajincb  æjih  ßopbobi  c  MajinpininbiMii 
KOMapaMH  B  BoJirapiIH.  C  JIHKBHflaiI,HGH  MaJIHpiIH  OÖpaÖOTKII  ÖblJIII  BpGMGHHO  npGKpa- 
ipGHbl.  9tO  B  H3B6CTHOH  MGpG  CnOCOÖCTBOBaJIO  yBGJIIIBGHHIO  HHCJI6HH0CTII  KpOBOCOCyiH,HX 
KOMapoB.  IIoaTOMy  B03HIIKJia  HGOÖXO^IIMOCTb  npOBGftGIIHH  CHCTGMaTHHGCKOH  6opb6bI 
C  KOMapaMH. 

B  nccjiGßOBaHHbix  paiionax  BojirapnH  hg  ycTaHOBJiGiia  glijg  pG3HCTGiiTHOCTb  A.  ma- 
culipennis  K  AAT.  9to  cnynaiT  yKa3amiGM  TOMy,  ito  iiHCGKTHpnflbi  MoryT  6biTb  ncnojib- 
BOBaHbl  B  ÔOpbÔG  C  KOMapaMH. 

Hg  pGKOMGH^yGTCH  IICnOJIb30BaHHG  flHJIbßpHHa  AJIH  yHHBTO/KGHIIH  KOMapOB,  TaK  KaK 
OHI!  K  HGMy  MaJIOByBCTBHTGJIbHbl. 


nPHMEHEHHE  METOAA  HAEPHO-MAPHMTHOrO  PE30HAHGA 
B  HCCJIEAOBAHHHX  EHOJIOrHHECKOM  AKTHBHOCTH 
OOCOOPOPrAHHHECKHX  COEAHHEHHH 

T.  E.  Iso  to  va,  F.  M.  KìsgIgv,  S.  G.  S  a  1  i  k  h  o  v  —  T.  E.  H  3  o  t  o  b  a, 

O.  M.  Khcôjigb,  G.  T.  C  a  Ji  h  X  o  b 

(KasaHcnuü  soc.  ynueepcurer  um.  J7 jibHHoea-JIenuHa,  CCCP) 

Coo6lII¡GHHG  npOflCTaBJIHGT  HGÔOJIbHIOH  OnblT  npiIMGHGHHH  $H3HlI6CKHX  MGTOflOB  (mG- 
TOfl  HAGpiIOrO  MarHHTHOrO  pG30HaHCa)  B  HCCJIGftOBaHHHX  ÔHOJIOniBGCKOH  aKTHBHOCTII 
(|)OC(|)OpOpraHHBGCKHX  HHCGKTHH,HflOB.  3^6Cb  Ba>KHbIM  3BGH0M  HBJIHGTCH  II3yBGHHG  3H6p- 
rGTHBGCKHX  MGXaHH3MOB,  OnpC^GJIHIOipiIX  CTIlMyjIHH,HTO  H  TOpMOHÎGHHG  pOCTOBblX  npO- 
H,GCCOB  paCTGHHH,  CftBHTH  pa3BHTHH  BpGflHIipiX  HM  HaCGKOMbIX. 

B  onbiTax  c  03hmoii  niHGimpGH,  oOpaôoTaiiHoii  ncpG/i;  nocGBOM  oktbmgthjiom,  æhtho 
H  poropOM,  npOCJIG>KHBaJiaCb  3aBHCHMOCTb  3THX  3(|)(|)GKTOB  ßGIICTBHH  HIICGKTHipißOB  OT 
HX  MOJIGKyJIHpHOrO  CTpOGHHH.  A^  XapaKTGpHCTHKII  npGHapaTOB  H  HGKOTOpblX  npO^yK- 
TOB  HX  npGBpaipGHHH  B  paCTGHHHX  npiTMGHGH  MGTOft  BMP  BblCOKOTO  pa3p6HI6HHH  Ha 
H^pax  (|)OCf|)Opa  P31.  M3  CnOKTpOB  paCCHHTaHbl  BGJIHHHHbl  XHMHBGCKHX  CflBHTOB  ßJIH 
HCCJIGAyGMbIX  BGIHiGCTB.  XhMHBGCKHH  CftBIIT  —  3T0  CMGHJGHHG  CHTHaJia  B  CnGKTpO,  3aBH- 
CHIPGG  OT  3JIGKTpOHHbIX  nJIOTHOCTGH  BOKpyr  HflGp  (|)OC(Jj)Opa.  KaHiflOG  113  HCCJIG^yGMblX 
COGflHHGIIHH  XapaKTGpH30BaJIOCb  pa3JIHHHbIM  XHMHBGCKHM  CflBHIOM. 

B  COKG  paCTGHHH  H3  y3JIOB  KymGHHH  03HMOH  niHGHHH,bI,  OÔpaÔOTaHHOH  nGpG/i;  nOCG- 
BOM  npouapaTaMH,  Ha6jno,n;ajiHCb  6jih3Khg  no  bgjihhhhg  xhmhhgckhg  c^biith  ajih 
H^Gp  P31.  9th  CnGKTpbl  HGCKOJIbKO  OTJIHHaJIHCb  OT  CHGKTpOB  KOHTpOJIbHOTO  BapHaHTH 
no  BGJIIIHHHG  CflBHTa  H  HHTGHCHBHOCTH  CHTHaJia,  3aBHCHIH¡GH  OT  KOHpGHTpapHH  H^Gp  P31 
B  COKG  paCTGHHH.  Ho-BH^HMOMy,  B  HpopGCCG  pGaKTIIBapHH  BBG^GHHblX  B  paCTGHHH  (|)OC- 
(|)OpopraHHH6CKHX  HHCGKTHpHflOB  npOHCXO^HT  HX  npGBpaiH¡GHHH  B  CXOßHbIG  no  XHMH- 
HGCKOMy  CTpOGHHK»,  HO  CnGn,H(|)HHGCKHG  npO^yKTbl,  OTHOCHIH,HGCH  K  COG^HHGIIHHM  3-  H 
5-BajiGHTHoro  <|)oc(|)opa.  9tot  (|)aKT  roBopHT  o  Hajinnnn  cnopH^iiHGCKoro  sjigktpohhoto 
OKpyîKGHHH  H^Gp  (|)OC(|)Opa  B  KOHTpOJIG  H  B  OnblTHblX  BapHaHTaX.  C  yKa3aHHbIMH  H3MG- 
HGHHHMH  3JIGKTpOHHbIX  nJIOTHOCTGH  MOÎKGT  6bITb  CBH3aiia  SHGpTGTHKa  CflBHTOB  pa3BHTIIH 
paCTGHHH  H  HaCGKOMbIX,  HHTaiOipHXCH  COKOM  paCTGHHH  B  y3JiaX  KyH]¡GHHH  nUIGHHpbl. 


239 


O  BOCnPIIHTHM  PEÜEJIJIEHTOB  CAMKAMH  HEKOTOPBIX 

KPOBococym,nx  díptera 


.  L.  V.  I  V  a  íi  o  V  a  —  JI.  B.  H  b  a  h  o  b  a 

( Hhctutijt  Medui}UHCKOÜ  napasurojiozuu  u  rponunecKOÜ  Medui^uHbi 
um.  E.  H.  MapnuHoecKoeo,  Mocnea,  CCCP) 

¿fjia  npaBHJiLHoro  noHiiMamiH  peaKpira  naceKOMoro  na  pa3JiiiuHbie  pa3Apa>KiiTejiii 
neoöxoflHMHM  ycjioBiieM  hbjihstch  3Hanne  noBegemiH  h  Mop(J>ojiornn  n  $H3HOJioriin 
opranoB  uvbctb,  chocoohbix  BocnpimioiaTL  3tii  paanpamiiTejin. 

B  jiaóopaTopHLix  ycjioBHHX  6bijio  npoBegeno  H3yneHiie  KpaTKOBpeMGHHoro 
(go  5  MHH.)  bo3^6hctbiih  peneJiJieiiTOB  na  caMOK  neKOTopbix  npegCTaBHTejieñ  ceM.  Cu- 
licidae  h  Tabanidae.  Oho  noKa3ajio,  uto  y  KpoBococyipiix  gByKpbiJibix,  noMemeHHbix 
b  npiiHy^HTejibHbie  ycjioBira  (b  npiióop  BapKpo^)Ta  hjiii  b  cocygbi  c  njioxoii  bghthjih- 
piieü),  napbl  penGJIJIGHTOB  BbI3bIBaiOT  yBeJIHUeHIie  norJIOipGHHH  KHCJIOpOga,  yCKOpGHIIG 
gblXaTGJIBHblX  ^BIIíKGHHH  II  flBIiraTGJIbHOG  B03Öy>Kii;GHIIG.  OCOÖGHHO  pG3KHG  pa3HHUHH 
MGJKfly  OnbITOM  II  KOHTpOJIGM  ÓbIJIII  OTMGHGHbl  B  nGpBblG  MIIHyTbl  IiaÖJIIOgeHHH.  BbICTpOTa 
npOHBJIGHHH  nGpGÍHCJIGHHblX  pGáKH,HH  nOCJIG  HauaJia  B03geHCTBIIH  napOB  pGnGJIJIGHTOB 
3acTaBjiHGT  npegnojiaraTb,  uto  ohh  hocht  pecJuieKTopHbiii  xapaKTGp.  HaiigeHa  CBH3b 
MeiKgy  ocTpoTOH  OTnyrHBaiomGro  gencTBiin  npGnapaTOB  (no  gamibiM  HcnbiTamm  b  ojib- 
(|)aKTOMGTpG  A.  A.  IloTanoBa  h  B.  B.  BjiagriMHpoBoii)  h  iihighchbhoctbio  norjioigeHiiH 

KHCJIOpOfla,  yCKOpGHHGM  flbIXaTGJIbHblX  flBHîKGHHH  H  aKTIIBHOCTbIO  gBHmTeJIBHOrO  B03- 
Öy/KßGHHH.  BblKJIIOHGHHG  XGMOpGH,GHTOpOB  flHCTaiITIIOro  geHCTBIIH  II  H30JIHIi;HH  pGHGJI- 
JIGHTa  OT  Tap3aJIbHbIX  XGMOpGHiGnTOpOB  BbI3bIBaGT  y  gByKpblJIBIX,  HaXOgHLgHXCH 
b  aaMKHyTbix  cocygax  b  napax  penejuieHTOB,  oöbiuho  tojibko  chhhíghhg  ypoBHH  peaK- 
íj,  h  h.  CjiG^OBaTGJibiio,  y  caMOK  Culicidae  h  Tabanidae  b  npiiHygiiTejibHbix  ycJiOBiinx 
b  BocnpiiHTiin  napoB  npenapaTOB  OTnyrHBaiomero  ^giictbhh  yuacTByioT  hg  tojibko  xg- 
MOpGpGHTOpbl,  HO,  nO-BHgHMOMy,  H  «OÖipeXIIMIIUeCKOe  UyBCTBO».  Mop^OJIOrHHGCKIIG 
CTpyKTypbl,  OTBCHaiOIipiG  3a  HGTO,  gO  CHX  nop  HG  yCTaHOBJIGIIBI.  y  npHBH3aHHBIX  KOMa- 
poB  Anopheles  maculipennis  6bijio  naíigeHO,  uto  napbi  gH3i h JiTOJiy aMHga  h  P-2  ycnjin- 
BaiOT  BGHTIIJIHpiIIO  TpaXGH,  BBI3BIBaH  OOJIGG  UaCTOe  OTKpbIBaHHG  TOpaKaJIblIblX  gblXaJieii;. 

HabjuogemiH  noKa3ajin,  uto  y  Tabanidae  gBimmimn  nepegHeñ  napbi  hot  hbíihiotch 
HanaJIOM  o6lH,Gro  JIOKOMOTOpiIOrO  B036ymgefflIH  IIG3aBHCHMO  OT  XapaKTGpa  BBI3BIBaiO- 
ipGTO  GTO  pa3ApaHaiTGJIH.  y  npiIBH3aHHBIX  caMOK  3T0T0  CGMGIICTBa  6bIJIO  OÓHapyJKGHO, 
lITO  npil  aKTIIBIIblX  gBHIKeHIIHX  HGpBOH  napbl  HOT  npOIICXOgHT  OTKpbIBaHHG  rpygllblX 
HblXaJIGIi;.  CjIG^OBaTGJIBHO,  PGHGJIJIGHTBI,  BbI3bIBaH  flBHraTGJIBHOG  B030y}KAGHHG,  cno- 
COÖCTByiOT  3THM  yCHJIGHHK)  BGHTHJIHH,IIH  TpaXGÍt. 

,D,jih  Tabanidae  nojiyueHbi  gaHHbie  o  uyBCTBHTejibHOCTii  JianoK,  oco6gíiho  nepegneíi 
napbi  hot,  k  penejuieiiTaM.  ^jih  KOMapoB  A.  maculipennis  nogTBepiKgeHO  gOMHHiipoBa- 
II  II  G  OJIb(|)aKTOpHOrO  BOCnpiIHTIIH  pGHGJIJIGHTOB. 

HabjnogemiH  3a  iiHgMBiigyajibHbiM  noBegemieM  caMOK  Tabanidae  b  KaMGpG  H3  peg- 
Koro  KanpoHa  (pasMop  hhggk  1  ii  2.5  mm)  no3BOjmjin  bbihbhtb  BHgoBbie  pa3JiiiuHH 
B  THI1G  XGMOpGpGnpHH.  y  npGflCTaBHTGJIGH  Tabanus  II  Hybomiira  gOMHHHpyeT  KOHTaKT- 
naa,  a  y  Heptatoma  ii  Haemotopota  —  giiCTaHTHan  xeMopepengiin  penGJIJIGHTOB.  /Jjih 
BngOB  C  HGKOHTBKTHOH  XGMOpGpGnpHGH  XapaKTGpiIO  3HaHIITGJIbHO  60JIGG  /IjJIHHHblG  II 
nOABHHHIblG  aHTGHHBI. 

BblKJHOHGIIIIG  XGMOpGD,GnTOpOB  KOHTaKTHOTO  II  flHCTaHTHOTO  flGHCTBHH  B  KaMGpG  H3 
KanpoHa  cini>KaJio  y  caMOK  cgm.  Tabanidae  pGaKpnio  na  pghgjijightbi.  BbinaAGHHG  pcaK- 

H,HII  lia  PGHGJIJIGHTBI  ^OKa3BIBaGT,  HTO  B  3THX  yCJIOBHHX  3a  HGG  OTBGHaGT  p6U,GnTOpHbní 
annapaT,  cnGH,najiH3iipoBaHHbiH  ji;jih  BOcnpiiHTiiH  xiimhhgckhx  cTiiMyjioB.  Pa3Jiiiinifl 
B  noBGflGHHii  Tabanidae  b  npHHyfliiTGJibHbix  ycJiOBimx  h  b  KaMGpG  113  pGflKoro  KanpoHa 
OÖl^HCHHIOTCH  TGM,  HTO  HaJIIIHIIG  BGHTHJIHH,HI1  B  nOCJIG^HGH  C03flaGT  HGKOTOpblH  Tpa- 
AHGHT  KOUpGIITpapiIH  napOB  pGHGJIJIGHTOB.  3tO  n03B0JIHGT  BII^aM  C  ^OMHHHpOBaHHGM 
flHCTaiITHOII  pGU,Gni],HH,  ^OH^H  nopOTOBBIX  KOHpGHTpapHH,  yHTH,  HTOÓbl  H36o>KaTb 
AGHCTBHH  napoB  C  ÓOJIBIHIIM  CO^GpH^aHIIGM  npGnapaTa.  ÜO-BIIAHMOMy,  TO  HÍG  npOHC- 
xo^iit  h  b  npnpo^G.  PcaKpiiH  caMOK  Culicidae  h  Tabanidae  Ha  aghctbhg  pghgjijightob 

HBJIHIOTCH  a^anTHBHBIMII,  CJiyJKaipiIMII  (J)lI3IIOJIOriIHGCKOlì  nOßrOTOBKOII  HX  AJIH  nOJIGTa. 


THE  PRESENT  STATUS  OF  INSECT  ATTRACTANTS 

M.  Jacobson 

(Entomology  Research  Division  U.S.D.A.,  Bellsville,  Maryland,  U.S.A.) 

According  to  the  World  Health  Organization  insect  pests  are  responsible  for  half 
of  all  human  deaths  and  deformities  due  to  disease.  Insects  consume  or  destroy 
about  a  third  of  everything  that  man  grows  or  stores. 

Many  insects  find  their  food,  their  partners  for  mating  and  favorable  sites  in 
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which  to  deposit  their  eggs  by  means  of  automatic  responses  to  various  scent  cues. 
Male  moths,  for  example,  can  smell  potential  sexual  partners  at  a  considerable 
distance,  and  each  species  tends  to  have  its  own  distinctive  odor.  This  behavior 
makes  the  odor-baited  lure  a  most  promising  means  of  getting  rid  of  destructive 
or  pest  species  of  insects. 

Until  about  a  decade  ago  the  prospects  for  effectively  employing  attractants  on 
any  large  scale  did  not  look  bright.  In  recent  years,  however,  the  method  has  scored 
an  impressive  success  in  the  United  States  by  helping  to  eradicate  the  Mediterranean 
fruit  fly,  Ceratitis  capitata  (Wiedemann),  from  a  million  infested  acres  in  Florida 
using  the  attractant  known  as  "siglure”  (Gertler  et  al.,  1958).  The  much  more  effi¬ 
cient  attractant  now  in  use  to  detect  and  suppress  reinfestations  by  this  pest  is  tri- 
medlure  (Beroza,  Green,  1963). 

The  demonstration  that  populations  of  Oriental  fruit  flies,  Dacus  dorsalis  Hendel, 
can  be  eradicated  by  using  the  male  lure  methyl  eugenol  combined  with  an  insecticide 
(Steiner  et  ah,  1965)  offers  the  hope  that  other  types  of  strong  male  lures  can  be 
useful  for  the  control  or  eradication  of  important  insect  species.  Special  plastic  traps 
are  being  used  for  survey  in  areas  in  which  the  medfly,  Oriental  fruit  fly,  and  melon 
fly  ( Dacus  cucurbitae  Coquillet)  occur  together;  these  traps  contain  three  lures,  na¬ 
mely  trimedlure,  methyl  eugenol,  and  "cue-lure”  (Jacobson,  Beroza,  1963). 

The  compound,  2,4-hexadienyl  butyrate,  has  recently  been  found  to  be  highly 
attractive  to  yellow  jacket  wasps,  Vespula  spp.,  in  the  field  (Davis  et  al.,  1967);  the 
attractant  is  used  in  simple  traps.  The  European  chafer,  Amphimallon  majalis  (Ra- 
zoumovsky),  is  being  kept  under  surveillance  by  traps  baited  with  butyl  sorbate,  and 
control  measures  are  applied  where  necessary. 

The  insect  sex  attractants  are  excellent  examples  of  materials  that  can  be  used 
selectively  for  survey  and  control.  Although  the  prevalence  of  these  attractants  in 
the  insect  world  is  still  largely  unknown,  sex  attractants  had  been  demonstrated  in 
200  insect  species  by  the  end  of  1965  (Jacobson,  1965)  and  the  number  has  now 
reached  approximately  300.  Of  these,  about  15  have  been  chemically  identified  and 
synthesized. 

The  use  of  sex  attractants  as  a  weapon  gainst  insects  began  with  the  gypsy  moth, 
Porthetria  dispar  L.,  whose  natural  attractant  (gyptol)  has  been  used  for  a  number 
of  years  to  pinpoint  areas  of  infestation  so  that  control  measures  could  be  applied. 
Thousands  of  inexpensive  paper  cup  traps  are  used  for  this  purpose  in  the  New 
England  area  of  the  United  States  (Jacobson,  Beroza,  1963).  The  sex  attractant  of  the 
cabbage  looper  moth,  Trihoplusia  ni  (Hübner)  (Berger,  1966),  synthesized  com¬ 
mercially  by  a  method  developed  by  U.  S.  D.  A.  chemists  (Green  et  ah,  1967),  is  being 
used  for  control  on  a  large  scale  in  Arizona  and  California  in  conjunction  with 
"black  light”  (ultraviolet)  traps  (Wolf  et  ah,  1967).  The  feasibility  of  using  the 
attractant  to  prevent  the  male  insect  from  locating  females  in  the  field  has  been 
demonstrated  (Shorey  et  ah,  1967).  Another  example  of  the  use  of  a  sex  attractant 
in  control  is  that  of  the  pink  bollworm,  Pectinophora  gossypiella  (Saunders),  a  serious 
pest  of  cotton-growing  areas  around  the  world  (Jones,  Jacobson,  1968). 

We  are  particularly  hopeful  that  sex  attractants  will  provide  the  means  of  ad¬ 
vancing  the  male  annihilation  principle  (Knipling,  1968). 


ZUR  INSEKTIZIDEN  AKTIVITÄT  DES  CHLORCAMPHENS 

A.  J  u  m  a  r,  K.  S  i  e  b  e  r,  H.  T  i  e  1  e  c  k  e 

(Wissenschaftlich-Technisches  Zentrum  Pflanzenschutz- 
und  Schädlingsbekämpfungsmittel,  Magdeburg,  DDR) 

Das  Fehlen  ausreichender  Kenntnisse  über  den  Reaktionsmechanismus  bei  der 
Camphenchlorierung  und  über  die  chemische  Zusammensetzung  des  Reaktionsge¬ 
misches  zwingt  dazu,  technische  Fragen  des  Herstellungsverfahrens  weitgehend  empi¬ 
risch  zu  lösen,  und  zwar  auf  dem  Wege  einer  Bewertung  der  biologischen  Aktivität. 
Untersucht  wurden  in  ihrem  Einfluß  auf  die  Insektizidität  der  Chlorierungsgrad,  die 
Chlorierungstemperatur  und  die  Chlorierungstechnologie,  die  sowohl  diskontinuierlich 
als  auch  kontinuierlich  gestalten  werden  kann. 

Von  den  59 — 71%  CI  enthaltenden  Chlorcamphen-Präparaten,  die  untersucht  wur¬ 
den,  zeigte  das  Produkt  mit  etwa  63%  CI  im  Deposittest  an  Sitophilus  granarius  und 
Tribolium  confusum  die  beste  Wirkung.  Bei  abdominaler  Applikation  an  Musca  do¬ 
mestica  war  ein  Muster  mit  65%  Chlorgehalt  wirksamer  als  eines  mit  68%  Chlor. 

Zwischen  Proben,  die  bei  100,  120  und  140°  C  chloriert  worden  waren,  wurden 
keine  deutlichen  Aktivitätsunterschiede  gefunden  und  keine  Verschiebung  des  zwischen 
63  und  64%  Chlorgehalt  liegenden  Wirkungsoptimums  beobachtet. 
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Die  Vorbehandlung  des  Camphens  mit  Chlorwasserstoff  führt  zu  Isobornylchlorid 
und  dessen  Chlorierung  zu  einem  Produkt,  das  dem  durch  Direktchlorierung  ge¬ 
wonnenen  Chlorcamphen  biologisch  merklich  überlegen  ist.  Diese  Befunde  konnten 
durch  ED50-,  LD50-  und  LT50-Messungen  an  Sitophilus  granarius,  Tribolium.  confusum, 
Periplaneta  americana  und  Musca  domestica  biostatistisch  gesichert  w'erden.  Das  Wir¬ 
kungsoptimum  des  chlorierten  Isobornylchlorids  liegt  bei  ca.  64%  CI. 

Bei  der  kontinuierlichen  Camphenchlorierung  im  Gegenstromprinzip  kann  hei 
Verwendung  von  Gas/flüssig-Rohrreaktoren  mit  eingebauten  Spezialböden  erreicht 
werden,  daß  der  bei  der  substituierenden  Chlorierung  freiwerdende  Chlorwasserstoff 
im  gleichen  Reaktorsystem  zur  Addition  an  Camphen  und  dessen  Umsetzung  zu  Iso¬ 
bornylchlorid  genutzt  wird.  Bei  zunehmender  Anzahl  Kolonnenböden  nähert  sich,  dank 
des  günstigen  Verweilzeitverhaltens  und  der  Unterdrückung  von  Vor-  und  Rückver¬ 
mischung  das  Reaktionsgemisch  in  seiner  Zusammensetzung  immer  mehr  dem  durch 
diskontinuierliche  Chlorierung  gewonnenen  Chlorcamphen.  Die  zunehmende  Ein¬ 
heitlichkeit  des  Reaktionsproduktes  kann  gaschromatographisch  sichtbar  gemacht 
werden  und  hat  eine  biologische  Wirkungsverbesserung  zur  Folge.  Die  chemischen 
und  physikalischen  Eigenschaften  des  chlorierten  Camphens  und  des  chlorierten  Iso¬ 
bornylchlorids,  insbesondere  die  IR-Spektren  und  Gaschromatogramme,  unterscheiden 
sich  praktisch  nicht  voneinander,  so  daß  die  an  und  für  sich  nicht  sehr  großen 
Wirkungsdifferenzen  durch  stereochemische  Unterschiede  im  Feinbau  der  Moleküle 
einer  oder  mehrerer  Komponenten  bedingt  sein  dürften.  Die  orale  Toxizität  für  Apis 
mellifica  erwies  sich  bei  beiden  Produkten  mit  einer  LD50  von  — 0.054  mg/Biene 
praktisch  gleich. 

Chlorcamphen  hat  die  willkommene  Eigenschaft  der  relativen  Bienenungefährlich¬ 
keit.  Hinweise  für  den  Metabolismus  des  Chlorcamphens  im  Bienenorganismus  lie¬ 
ferten  Versuche  mit  radioaktivem  36Cl-Chlorcamphen  und  dem  physiologisch  gleichwer¬ 
tigen  82Br-Bromchlorcamphen,  das  durch  Anlagerung  von  H82Br  an  Camphen  und 
anschließende  Chlorierung  synthetisiert  wurde.  Die  Wirkstoffe  wurden  in  geeigneten 
Zubereitungen  an  Einzelbienen  und  Bienenvölker  verfüttert.  In  gewissen  Zeitabständen 
wurden  getötete  Bienen  und  aus  den  Waben  entnommener  Honig  erschöpfend  mit 
Wasser  und  ^-Hexan  extrahiert  und  radiometrisch  untersucht.  Neben  Resten  un¬ 
veränderten  Chlorcamphens  konnten  sehr  bald  zunehmende  Mengen  wasserlöslicher 
Abbauprodukte  nachgewiesen  werden,  die  z.  T.  aus  Halogenionen,  z.  T.  aus  anderen 
solubilisierten  Wirkstoffmetaboliten  bestanden.  Der  gleiche  enzymatische  Abbau  wurde 
auch  in  vitro  mit  einem  Bienen-Mazerat  verifiziert.  Der  Bienenhonig  wird  weitgehend 
vor  einer  Kontamination  bewahrt.  Der  Bienenorganismus  wirkt  bei  jedem  Umtrag  des 
Honigs  wie  ein  Filter,  welches  das  Chlorcamphen  zurückhält  und  durch  Metabolisie- 
rung  detoxifiziert. 

Bei  praktischen  Versuchen  der  Chlorcamphenanwendung  in  blühenden,  von  Bienen 
beflogenen  Kulturen  mit  normalen  Aufwancfmengen  wurden  zwar  Wirkstoffanteile  in 
den  Pollen  und  Bienenlarven  im  Bienenstock  gefunden,  der  aus  den  Waben  entnom¬ 
mene  Honig  war  jedoch  rückstandsfrei  (<0.01  ppm). 


PE3yJIbTATBI  KOMnJIEKCHOrO  H3VHEHHH  (POCOOPOPrAHHHECKHX 
IlHCEKTMIJHßOB  B  BOPBBE  C  BPEßHBIMM  HACEKOMbIMH 
HA  nOCEBAX  03HM0R  niHEHHIJbl 

F.  M.  Kiselev,  T.  E.  I  s  0  1 0  v  a  —  O.  M.  K  h  c  e  ji  e  b,  T.  E.  M  3  0  t  o  b  a 
(Ka3ancKuü  zoc.  ynueepeurer  um.  J; jibímoea-Jlenuna,  CCCP) 

B  onbiTax  c  npegnoceBHoii  oöpaöoTKon  ceMHH  (^oc^oporpannuecKiiMii  imceKpiiTii- 
gaMH  (mpaßaHOM,  gHTHO  n  gHMeTOaTOM)  BblHCIIHJiaCb  B03M0?KH0CTb  IIX  npHMeiieilllil 
B  6opb6e  C  nOHBeHHblMH  H  CKpblTHOCTeÖJieBbIMH  BpegHTeJIHMH,  HOBpejKgaromilMH  BCXOgbl. 

OnbITbl  C  COpTOM  yjIbHHOBKa  CTaBHJIIICb  pHß  JieT  Ha  TeMHO-CepblX  H  CBeTJIO-CCpblX 
nouBax  TaTapcKOH  ACCP.  C  pejibio  BbiHCHemiH  bjihhhhh  aKOJiormiecKHx  ycjiOBiiü  11a 
npo/jyKTHBHOCTb  il  noBpe^KflemiocTb  oöpaöoTamibix  pacTemiH  noceßbi  npoBOgiumcb 
b  Tpn  cpoKa  (10,  20  h  30  aßrycTa).  3HTOMOJiornuecKHe  HccjiegOBamiH  npOBOgiuracb 
HO  OÖmenpHHHTOH  MeTOflHKe  II  gOnOJIHHJIHCb  MOp$0-$H3HOJIOrHHeCKHMH  anaJiH3aMn  pa- 
CTeiIHH  II  yueTaMH  COCTOHHIIH  MHKpO(|)JIOpbI  piI30Cf|)epbI. 

OcHOBHbiMii  oÖ^eKTaMii  HCCJiegOBaiiiiH  öbijiii  JiHUHHKH  HiyKOB  ceM.  Elateridae  II 
3JiaKOBbie  Myxii  Oscinella  frit  L.,  Mayetiola  destructor  Say. 

ycTaHOBjieHO,  uto  npiiMeiieiiiibie  niiccKTimHgbi  goeroBepno  noBbimaiOT  npogyKTiiB- 
HOCTb  03HMOH  nmemmibi  upn  paiiHHx  h  onTHMajibiibix  cpoKax  ee  noeeßa.  B  cpegiieM 
3a  Tpn  roga  yponmÜHOCTb  3epHa  noBbimajiacb  Ha  1.8— 4.3  p/ra  npii  ypoîKae  b  KOiiTpojib- 
110M  BapnaiiTe  —  21  p/ra. 

noBbimeHHe  npogyimiBiiocTH  h  3hmoctohkocth  pacTeHHÜ  onpegejiHJiocb:  cHHme- 
HHeM  noBpeiKgeHHOCTii  BcxogoB  BpegiibiMH  iiaceKOMbiMii  c  ocemi,  CTiiMyjiHUHeü  poda 
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II  pa3BHTIIH  II  M0p(|)0-t|)Il3I10Ji0nilI0CKIIMII  H3MeHGHHHMIÎ  pacTemiH,  a  Taione  cnepiHÍnme- 
cKiiM  BJinninieM  npenapaTOB  nepo3  pacTemiH  na  Miinpo(|)nopy  pii30C(|)epbi  o3hmoiì 
mnemipbi. 

B  oTßCJiBiiBie  ropbi  o6pa6oTKa  ceMHii  npenapaiaMii  cumnana  noBpempeimocTb  pa- 
CTOHini  b  1.5—6  pa3.  IlpaKTHHecKH,  nop  AeñcTBHeM  pnMeToaTa  n  ahtiio  noBpe>Kfleimji 
npoBOJioHHHKaMH  ne  iiMCJiii  cyipecTBeimoro  3HaneffliH.  Bee  Tpn  npenapaia  ölijih  aifn^en- 
TiiBHbi  npoTHB  3JiaKOBbix  Myx.  BueceHiibio  b  noBBy  c  ceMeHaMH,  ohii  ne  onasbiBann 
3aMGTiioro  OTpiipaTejibiioro  bjihhhhh  na  nncnemiocTb  no.iie3Hbix  Secno3BOHomibix. 

B  MexaHH3Me  pniiTenbiion  3am;iiTbi  imeno  3iiaHeiiiie  nocnepencTBiie  npenapaTOB, 
CBH3aimoe  c  naKonjienneM  b  pacTeiinnx  TOKcnmibix  3.1m  nacenoMbix  MCTaSomiTOB  b  pe- 
3yjibTaTe  TopMOHiemm  imriiSHTopoM  aKTHBHocTn  $epMeHTHbix  cncTeM,  nanpiiMep  Tpn- 
oyTirpimaabi  iijiii  apoMaTimecnoii  3CTepa3bi,  rimponnsyiomen  (JieiranapeTaT. 

Tnôejib  JiiiniiHOK  3.nanoBbix  Myx  naSmopanacb  Tamne  b  y3Jiax  nymemiH  oSpaSoTan- 
Hbix  pacTenim.  y  BbinaiBimix  jihhhhok  oceHbio  paiibine  nacTynajia  ^nanay3a.  KyxnKyjia 
hx  öbicTpee  3aTBep^eBajia  11  TeMnena  b  pe3yjibTaTe  penippnpyioipero  peiicTBnn  npena¬ 
paTOB  h  ycKopemioro  oTnomemm  MejiamraoBbix  nnrMenTOB,  yna3biBaiom;Hx  na  H3mg- 
neiine  b  appenanoBon  cncTeMe,  peryanpyroipen  pa3BHTne  n  Mexami3Mbi  3am,iiTbi  nace- 

KOMblX. 

B  3aBHciiM0CTii  OT  xiiMimecnoii  CTpyKTypbi  coefliineHHH  peiicTBiie  npenapaTOB  Sbino 
cnepn^HnHO.  3to  nponBjinjiocb  b  H3MeHeHHii  pa3MepoB,  $opMbi  nynapneB.  OpnoBpe- 
Menno  npenapaTbi  Bbi3biBann  cffBnrn  b  pa3BiiTHH  pacTeiinn,  CBH3annbie  c  imMcneimeM 
oÖMennbix  npopeccoB:  a30Tiio-(|)oc(|)opHoro  n  yrneBopHoro.  Pa3Jinnnn  b  copepHianmi 
CBoSoßHblX  aMUHOKHCJIOT  II  IiyKJieHHOBblX  KIICJIOT  yKa3bIBaiOT  na  OTKJIOneHIin  OT  HOpMbI 
b  npopecce  TpancnopTa  aMiraoniicnoT  npn  CHHTe3e  Senna. 

PacTennn  o3hmoh  ninemipbi  jiynme  KycTHjincb,  iiMejin  Sonce  pasBiiTyio  KopneByio 
cncTeMy,  SbicTpee  ynopenajmeb.  HoBbimanacb  nx  ycToimiiBocTb  k  noBpempeniiHM, 
3HM0CT0UK0CTL,  npopynTiiBiiocTb.  Hpn  3TOM  nanecTBo  3epna  ne  cmimanocn  h  pame 
OTMeneHO  noBbimeime  copeprnamm  Senna. 

Ha  nopiiHx  oSpaSoTaHHbix  pacTemin  pa3Bimanacb  cnepinjnniecnan  Mimpo(|)nopa, 
CTiiMyniipoBanocb  pa3BnTiie  arpoHOMiinecnn  pemibix  (JiopM  Mnnpoopranii3MOB. 

OTMenennbie  Mop(|)o-(|)H3HonorHnecnne  iisMeneimn  y  oSpaSoTannnix  pacTennii  na- 
Snioffanucb  n  b  nocnepyioipiix  nononeminx.  npn  stom  npopynTiiBHocTb  noTOMCTBa  (Mi; 
M2;  M3;  M4)  Sbina  Binine  noiiTponn  Ha  1.5— 2.5  p/ra. 


PEAKIJHH  M Blffl Li;  HACEKOMblX  HA  OTPABJIEHHE 
OPrAHHHEGKHMH  HHCEKTHU,HAAMM 

A.  V.  K  o  V  a  1  e  n  0  k  —  A.  B.  K  o  b  a  n  e  11  0  n 
(Tomckuü  zoc.  i/Hueepcurer ,  CCCP) 

U,nTonornnecnoe  n  piiToxiiMimecnoe  iiccnepoBaHiie  noMHaTHon  Myxii  n  pbi>ncro 
Tapanana,  nopBepriiyTbix  pencTBino  AAT,  raMMarencaxnopaHa,  xnopo(|)oca  n  fnio(|)Oca, 
nona3ano  nannnne  cTpynTypiibix  n  pHToxHMimecHHx  nsMenennii  b  Mbimennoiì  Tnaira. 
CTeneHb  stiix  imMeneiran  onpepennnacb  3030H  npenapaTa,  npoponjnHTenbHocTbio  pen- 
CTBim  n  b  H3BecTHon  Mepe  xapanTepoM  iiHcenTiipiipa. 

B  cocTOHHHii  noHTpanTypbi  Mbimn;  y  nacenoMbix,  oxpaBnennbix  npenapaTOM  AA^\ 
Sbina  pe3no  Bbipamena  nonepenHan  ncnepneHHOCTb  MHO^iiSpnnn,  capnoMepbi  ynopo- 
neiibi.  npn  nporpeccnpyiorpeM  oxpaBnemm  noiiepenHan  ncnepnemiocTb  Mno^nSpHnn 
CTanoßiinacb  MOHee  3aMeTHoñ.  3th  nsMenennn  Sbinn  BbipameHbi  cnaSee  npn  oTpaßne- 
HHii  rencaxnopanoM.  HaSnropanocn  yBennnemie  ^naMeTpa  MHO^nSpnnn  (c  1.31  ±0.0011  mh 
30  1.61  ±0.009  mh),  ocoSeHHO  npn  ^eäcTBHH  rencaxnopaHOM.  Anima  capnoMep  npn  stom 
noHTii  ne  H3Mennnacb.  y  nacenoMbix,  OTpaBnemibix  xnopo<|)ocoM,  naSmo^ancn  pa3pbiB 
MHOffrnSpnnn  b  gliene  M.  OTMcneno  noBbimeHne  copSpnn  MeTimenoBoro  cunero  miio- 
(JmSpnnnaMH. 

npn  ^eäcTBHH  noBbiinemion  303m  AAT  n  rencaxnopaHa  naSnioflanacb  BanyomicTan 
flHCTpocJnm  nenoTopon  nacTH  BononoH.  Hpoji;on>KHTenbHoe  ßencTBiie  npimo^nno  HHor^a 
n  3epmicTOMy  paena^y  Mbimn;.  y  TapananoB,  OTpaBnemibix  neTanbHbiMii  303aMn  tiio- 
{¿oca,  HaSnioflanncb  Banyonnsapun,  naSyxamie  c  noTepen  nonepennon  ncnepneniiocTH, 
3epHHCTbiii  pacnaA  n  (^parMeHTapnn  Mbimn;. 

IloMeiieniiH  n^ep  b  Mbimpax  Bbipaînanncb  b  yBennnemin  hx  oST>eMa  (Ha  20—50%). 
B  napnonna3Me  nponcxopnno  nepepacnpepenemie  RHU  —  CMeipemie  na  nepm^epmo  n 
yBennnenne  nnena  npynnbix  rnwSon  AHn.  3ts  peanpun  nponBnnnacb  b  pa3iibie  eponn 
oTpaBnemiH.  npn  npoponnaiTenbHOM  pencTBnn  npoB  HaSmopanacn  pe^opMapnn  npep. 
Banyonii3an,HH  npep  npeoSnapana  npn  OTpaBnemiH  xnopo(|)ocoM. 

yBenimenne  oS^eMa  npep  11  CMerpeniie  rnbiSon  A^n  Ha  nepmJepHio  nppa  OTpamaeT 
noBbimemie  ^)H3Honorimecnon  anTiiBHocTn  Mbimn;  b  HanannnoM  nepnope  OTpaBnemiH. 
nocnepyiomee  yMeiibineiine  oST,eMa  npep,  conpoBompaBineecn  H3MeHeniieM  hx  $opMbi, 


16* 


243 


no-BHflHMOMy,  M05KH0  paccMaTpiiBaTi»  KaK  nanajio  boshhkihiix  nop  peäcTBHCM  nnceKTn- 
PHpOB  flHCTpOCJniBeCKHX  H3MeHeHHH,  KOTOptie  BnOCJiepCTBHII  npOHBJIHIOTCH  b  pa3pyine- 
HHii  ooojiobkii  nppa  il  penojiiiMepH3apira  AHI1  n  PHEÍ. 

Haöjiiopajiocb  TaK>ne  H3MeiieHHe  mhtoxohpphh.  3aMeTHo  yBejinnnBajicn  irx  cpeprniii 
pa3Mep  h  Biicjio  6ojiee  Kpymitix  $opM.  KojnmecTBO  MejiKHX  mhtoxohpphh  nporpec- 
chbho  cnnmajiocb  (c  70%  b  KOHTpojie  po  51%  y  OTpaBJiemiBix  naceKOMLix).  HapacTajio 
(b  paHHeM  nepnope  OTpaBjiemiH)  hhcjio  KOJibpeBnpnbix  mhtoxohpphh.  Ho.apHee  kojih- 
qecTBO  hx  yMeHbmajiocb,  ho  He  pocTnrajio  KOJimiecTBa,  xapaKTepnoro  pjm  Mbimp 
KOHTpojibHbix  HaceKOMbix.  üpii  nporpeccnpyioipeM  OTpaBJieHim  noHBJiHJincb  cepnoBiip- 
iibie  $opMbi  mhtoxohpphh,  KOTopwe  BnocjieflCTBHH  pa3pyiuajiHCb.  Pa3pymeHHe  mhto¬ 
xohpphh  naipe  naßjiiopajiocb  npn  rjiyöoKOM  napajinne  HaceKOMbix.  OTMenena  noTepn 
MeTaxonppHHMH  cnocoÖHocTH  OKpaniHBaTbCH  cypaHOM  nepHbiM  —  B.  3to,  no-BiipHMOMy, 
cBH3aHO  c  HapymeHHHMH  jiimonpoTemioBbix  KOMnjieKCOB  b  MeMÖpaHax  mhtoxohpphh. 
OönapymeHO  H3MeneHne  noTenpiiajia  mhtoxohpphh,  Bbipa3HBHieecH  b  CMeipermn  H30- 
ajieKTpunecKOH  tohkii  Ha  0.3;  0.5  h  0.7  epnirap  pH  b  pa3Hbie  cpoKH  OTpaBJiemiH. 

U,iiTOXHMnnecKH  nccjiepoBajracb  aKTHBHOCTb  cyKpnHaTpernpporeHa3bi,  rjnmoren  h 
$oc$ojinniipbi.  npn  peiicTBHH  AAT  OTMeneHO  nopaBJieHHe  aKTHBHOcTii  cyKpmiaT- 
pernpporeHa3bi  b  HanajibHOM  nepnope  OTpaBJiemiH  h  HeKOTopbiä  nopi>eM  b  <J>a3e  napeaa 
h  napajinna.  üpn  peHCTBnn  raMMa-reKcaxjiopaHa  aKTHBHOCTb  cyKpHHaTperHpporeHa3bi 
nporpecciiBHO  HapacTajia  c  yrjiyöjienneM  oTpaBJieiiHH  h  pocrarajia  MaKCHMyMa  b  CTapnn 
napajinna  HaceKOMbix.  Bwcokhh  ypoßeHb  aKTHBHOCTH  cyKpHHaTpernpporeHa3bi  Haöjno- 
pajiCH  TaKîKe  b  Mbimpax  Myx,  OTpaBJiemibix  xjiopo(|)ocoM.  nop'beM  aKTHBHOCTH  <£ep- 
MenTa  coBnapaeT  c  ycHJieHneM  MbimenHOH  aKTHBHOCTH  h  CBHpeTejibCTByeT  o  noBbime- 
HHH  oKncjiHTejibiibix  npopeccoB  b  Mbimpax  OTpaBJieHHbix  HaceKOMbix. 

OTMeneHO  H3MeHeime  KOjiimecTBa  h  (JiopMbi  oTJiomeHHH  rjiHKoreHa  b  Mbimpax  npn 
nporpeccupyioipeM  OTpaBJiemiH,  hto  6e3ycjiOBHO  pojinmo  OKa3aTb  BjiiiHHHe  na  $yHKpno- 
HaJIbHOe  COCTOHHHe  TKaHH. 


HOGJIEJÍEHGTBHE  HHCEKTHIJHßOB  HA  BPEßHBIE 
B  CEJIBCKOM  X03H1ÌCTBE  OPPAHH3MBI 

E.  N.  Kozlova  —  E.  H.  Ko3JiOBa 

(BceC0K)3HblÜ  UHCTUTIJT  3dU{UTbl  pCLCTeHUÜ,  JleHUHZpdd,  CCCP  ) 

npHMeHemie  coBpeMeimbix  HHceKTO-aKapnpHpoB  Hapnpy  c  HenocpepcTBeiiHbiM  ry- 
ÖHTejibHbiM  pencTBiieM  Ha  BpepHbix  HaceKOMbix  h  KJieipen  Bbi3biBaeT  penb  KpaTKOBpe- 
MeHHO  HJiii  pjiiiTejibiio  coxpaiiHioipiixcH  nocjiepcTBHH,  HMeioipHX  Ba>KHoe  ÖHOJiornnecKoe 
h  xo3HHCTBeiiiioe  sHanemie. 

K  nncjiy  Haßojiee  aaMeTHbix  nocjiepcTBHH  cuepyeT  OTiiecTH  penpeccmo  BpepiiTejieii 
nop  BJiHHHiieM  npHMeHaeMbix  npoTHB  iihx  xiiMHnecKHx  cpepcTB  (HanpHMep,  a3HaTCK0ii 
capamm  —  Locustd  migratoria  L.,  CBeKJioBHHHoro  pojironocHKa  —  Bothynoderes  puncti- 
ventris  Germ.,  njiopoBbix  cjiohhkob  ceM.  Curculionidde ,  KJieipa  —  Bryobia  redikor- 
zevi  Reck)  h  aKTHBapnio  pa3BHTHH  mhothx  BpepHbix  njieHHCTOiiorHX,  oöycJiOBJiHBaio- 
ipyio  BcnbimKii  iix  MaccoBoro  pa3MHO>KeiniH. 

KpaTKOBpeMeHHbie  cpBHrn  b  ÖHOJiornnecKOM  noTeHpnajie  BpepiiTejiH  orparnmn- 
BaiOTCH  nepnopoM  pa3BHTHH  HecKOJibKHX  nocnepyioipHX  noKonenmi;  pojiroßpeMeHHbie, 
TaKne  KaK  noTepn  nyBCTBiiTejibHocTH  k  t ok chk  bht a m ,  coxpaHHiOTCH  b  Tenemie  HecKOJib- 
KHX  JieT. 

JlenpeccnpoBaHHe  pa3BHTim  mohíct  öbitk  cjiepcTBneM  KaK  $yHKpHOHajibHbix  Hapy- 
meHHH,  nop  BJirnmneM  Henojiiioro  OTpaBjieHHH  popHTejibCKHx  oco6en  h  pajibHenmero 
CHHmeHHH  >KH3HeHHOCTH  CJiepyiOipHX  nOKOJieHHH  ( 3K Cn epHMeHTbl  C  XJIOnKOBOH  COBKOH  — 
Heliothis  armigera  Hb.,  TaK  h  H3MeHemiH  nop  B03peHCTBiieM  HHceKTupnpa  6noxnMH3Ma 
pacTeHHH  b  CTopoHy,  HeöJiaronpiiHTHyio  pjih  nnTanna  BpepHTejin  (onbiTbi  c  nepßepoM 
KoMCTOKa  —  Pseudococcus  comstocki  Kuw.). 

H3BecTHbie  $aKTbi  penpeccmi  HaceKOMbix  nop  BJiHHHneM  npiiMeHneMbix  HHceKTH- 
pnpoB  no3BOJiHiOT  npepnojiaraTb  B03M0>KH0CTb  HanpaBJieHHoro  yraeTeiiiin  pa3BHTHH  Bpe- 
pnTejien,  a  Tanme  coKparpenna  KparaocTen  npHMeHemm  HeKOTopbix  npenapaTOB  pjm 
öopböbl  C  HHMH  3a  CneT  IICn0JIb30BaHHH  3(|)$eKTa  nOCJiepeHCTBHH. 

nopaßjieHHe  napa3HTOB  h  xhiphhkob  He  Bcerpa  HBJineTcn  ochobhoíí  npnnHHoii 
aKTHBapHH  pa3BHTHH  BpepHTeJieH  nop  BJIHHHHeM  HeKOTopbix  COBpeMeHHblX  neCTHpnpOB. 
HaÖJIIOpeHHH  Hap  nOJIHBOJIbTHHHbIMH  BHpaMH  3HT0M0$ar0B  CBHpeTeJIbCTByiOT  0  naCTOM 
nocjiepyioipeM  BOCCTaHOBJieiiiin  cooTHomeHim  hhcjichhocth  hx  h  BpepHTejien. 

Hanöojibman  aKTimapHH  pa3BHTim  n  HaKonjieHiie  bbicokoh  HHCJiemiocTH  nop  bjihh- 
HHeM  HHceKTHpnpoB  OTMeneHbi  paHbme  Beerò  y  KJierpeö,  a  Tanme  TJien  n  nepßepoB, 
T.  e.  nojinpiiKJiHHHbix  bhpob,  b  Tenemie  papa  nOKOJieHHH  TecHO  cBH3aimbix  c  pacTO- 
HHflMH,  OÖpaÖOTailHblMII  HHceKTiipnpaMH. 
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rtoBLimeiino  aKTHBHocTH  Hccjie^oBaHHbix  KJiem;eii  n  HaceKOMLix  npoHBJiajiocb 
co  II  h  Jin  III  noKOJieHHH  oco6eii,  blijkhbiiihx  nocjie  OTpaBJieimn,  h  cjie^OBajio  3a  ne- 
pnoflOM  yraeTeHiin  h  nocjie^yioipero  BbipaBiiHBaiiHH  c  KoiiTpojieM  noKa3aTejieii  iuio^o- 
BHTOCTII,  CpOKOB  pa3BHTHfl  II  flJIHTeJIbHOCTIi  >KH3IIH.  HpOßOJDKHTeJIbHOCTb  HOBbllHeHHOH 
aKTHBiiocTH  Bpe^iibix  HJieHHCTonornx  npii  pa30B0M  npHMeHeiraii  TOKCHKaHTa  onpepp- 
JiHJiacb  BpeMeneM  paaBiiTim  2—3  nocjieflyionpix  noKOjieniiii. 

AKTHBapna  jKH3neHHbix  npopeccoB  y  pHßa  noKOJiemni  ocoöeii,  bldkhbiiiiix  nocjie 
OTpaBJiemifl,  MOHÍGT  ÖblTb  pe3yjIbTaTOM  Tpex  OCHOBIIblX  npiIBIIHI  1)  C03flaHHH  nO/J  BJIHH- 
HHeM  npHMeneHHoro  nHceKTHpn^a  ycjioBiiii,  ÖJiaronpHHTHbix  ^jih  HapacTaimn  hx  hhc- 
jieHHOCTn,  b  nepßyio  onepeflb  3a  cneT  ii3MeHeHiia  ÖHOXHMnnecKoro  cocTaßa  KopMOBbix 
pacTemiH  (^aHHbie  ohbitob  c  Tetrany  chus  telarius  L.,  Toxoptera  graminum  Rond., 
Aphis  fabae  Scop.);  2)  iienocpeflCTBemioro  CTHMyjrapyioipero  AencTBiia  MaJibix  p;o3  He- 
KOTopbix  HHceKTHpnuoB  (flamme  onbiTOB  c  annjiHKapneH  TOKciiKaiiTOB  Ha  Tejió  ryce- 
Hiip  H.  armigera  Hb.;  3)  cejienpim  niiceKTimHflOM  ocoöeii,  oöjmflaroiflHx  noBbimeimoi 
Hvii3H0HHOCTbK)  (flamme  onbiTOB  c  T.  telarius  L.). 

OopMnpoBaHiie  h 3  9TIIX  oco6en  flocTaTOHHO  BbipoBneHHOii  nonyjiHpiiii  b  npopecce 
nocjie^yiorpero  B03fleHCTBim  ^paKTopa  OTÖopa  moîkho  paccMaTpiiBaTb  nan  HanajibHbiii 
3Tan  cTaHOBJieniiH  ycToiimiBocTii  k  flaHHOMy  npenapaTy. 

XapaKTep  nocjieflencTBHH  HiiceKTHflHflOB  Ha  HJieHHCTOHoriix  (aKTHBapna  hjiii  yrne- 
TeHne)  3aBiiciiT  OT  npHMeHHGMoro  BeipecTBa  h  HopMbi  ero  pacxofla.  H3  HccjieflOBaiiHbix 
HiiceKTHpnflOB  naiibojibuiee  CTiiMyjinpyioipee  bjihhhhg  na  nayTiiHHoro  KJieipa  (T.  tela¬ 
rius  L.)  OKa3biBaeT  ceBim,  HaHMeHbinee  —  $03aji0H.  AAT  h  MeTHjiMepKanTo$oc  3aHH- 
MaioT  npoMejKyTOHHoe  nojimKemie. 

Ü3  II3JIO}KeHHOrO  CJie^yeT,  HTO  COOTBeTCTByiOIHHM  HOflÖopOM  HHCeKTHflHflOB  II  HOpM 
hx  npiiMeHeHim  MoryT  6biTb  npeflOTBpamembi  BcnbimKn  MaccoBoro  pa3BiiTiiH  HeKOTopbix 
BpeflHbix  naceKOMbix  h  KJieipen,  HMeioipue  MecTo  npn  MaccoBOM  n  MiioroKpaTHOM  npn- 
MeHGHHH  XHMHHeCKHX  cpeflCTB  3aiH;HTbI  paCTeHHH. 


O  POJIH  MHTOXOHAPHH  B  MEXAHH3ME  ^EHCTBHH  AAT 

II  PE3HGTEHTHOCTH  MYX 

R.  I.  Latschinova  — P.  H.  JlaiHHOBa 

(IlncTuryT  MeduiçuncKOÜ  napa3urojiozuu  u  rponuuecKoü  Medui^unbi 
um.  E.  H.  MapyunoecKozo,  Mocnea,  CCCP) 

B  TKaHHX  pe3HCTeHTiibix  Myx,  6e36ojie3HeHHo  nepeHecmnx  OTpaBJieHne  AAT,  obna- 
pyjKHBaeTCH  öojibinoe  KOJinnecTBO  Hen3MeneHHoro  HHceKTiipHfla.  Hpn  3tom  ycTaHOBjieHO 
ncTHHHoe  CHHJKeHiie  TKaiieBon  nyBCTBHTejibHOCTH  k  AAT,  a  He  yMeHbrneime  jionajibHo 
fleHCTByioipeH  fl03bi.  Mbi  nsynajm  fleñcTBHe  AAT  Ha  mhtoxohaphh  —  KOjnraecTBO,  cTpyiî- 
TypHyio  pejiocTHOCTb,  onTHnecnne  CBOHCTBa,  oKHCJiHTejibiiyio  aKTiiBHOCTb.  HccjieflOBamia 
npoBOflnjm  Ha  flByx  JiaöopaTopHbix  KyjibTypax  Musca  domestica  L.  —  nyBCTBHTejibHOH 
h  ycTOHHHBOH.  ÂpeTOHOBbie  pacTBopbi  AAT  b  KOJiHnecTBax  0.5  MKr  (cyôJieTajibHaH  flosa 
fljia  nyBCTBHTejibHbix)  h  100  MKr  (cyÔJieTaJibHaa  fl03a  fljia  ycTomiHBbix)  TonHKajibHo 
naHOCHJiH  Ha  cpeflHecnmmy  Myx  Ha  6—24  naca.  KoHTpojibHbix  Myx  oôpaôaTbiBajin  ape- 
TOHOM.  OKHCJHITeJIbHyiO  aKTIIBHOCTb  H3ynaJIH  CneKTpO^OTOMeTpHHeCKII  C  (JjeppiïipiaHH- 
flOM  B  npHCyTCTBHII  KCN. 

BbIHCHeHO,  HTO  AAT  HBJIHeTCH  CHJIbHblM  flbIXaTeJIbHblM  HflOM  CO  CJIOJKIIblM  TOKCHHe- 
CKHM  ^encTBHeM.  CTeneHb  h3mghghhh  flbixaTejibtmx  npopeccoB  h  HanpaBJieHHOCTb  Ha- 
pymeHHH  3aBHCHT  ot  fl03bi  npenapaTa.  Tokchhgckhh  a$(|)eKT  Ha  mhtoxoh^phhx  nyB- 
CTBHTejibHbix  Myx  Ha6jiiop;aeTCH  non  fleiiCTBiieM  0.5  MKr  AA  T,  t.  e.  b  oTcyTCTBHe 
chmhtomob  OTpaBJieHim.  B  HH3KHX  KOHii;eHTpai];HHX  AAT  no^aBJiHeT  oKHCJieHHe  MajiaTa, 
^jyMapaTa,  a-KeTorjiyTapaia,  ho  He  cyKpmiaTa.  nocjie,o;Hee  yKa3biBaeT  Ha  to,  hto  AAT 
fleiicTByeT  Ha  oôipee  ^jih  MajiaTa,  (|)yMapaTa,  a-neTorjiyTapaTa  3Beno  p;bixaTejibHOH 
n,enn,  khkhm  HBjmeTCH  HAA-H2-flerHflporeHa3a.  KpoMe  Toro,  mhtoxohji;phh  ynjiOT- 
HHIOTCH,  yBeJIHHHBaeTCH  KOJIHHeCTBO  Bbl^eJIHeMOH  (|)paKH;HH. 

npn  ocTpoM  OTpaBJieHHH  Myx  (HaceKOMbie  napajiH30BaHbi)  TOKCiinecKOH  rosoli 
(100  MKr  AAT)  KapTHHa  HapymeHHH  H3MeHHeTca:  mhtoxohaphii  HaôyxaioT,  ho-bh^h- 
MOMy  nacTb  ns  hhx  pa3pymaeTCH,  nocKOJibKy  yMeHbmaeTCH  o6rn;ee  kojihhgctbo  Bbi^e- 
jiaeMOH  (J>paKH,HH,  H3MeHHeTca  flmiaMHKa  HaôyxaHHH.  TopMoaieHHe  ,n;bixaHHH  y  napa- 
jiH30BaHHbix  Myx  OTcyTCTByeT.  HanpoTHB,  y,u;ejibHaH  OKHCJiHTejibHaa  aKTiiBHOCTb  noBbi- 
maeTCH,  hto  mohîho  oö^HCHnTb  HaôyxanneM  mhtoxohaphh  h  H3MeHGHneM  npoHnpaeMOCTH 
060J10HKH,  oöJiernaioipHM  KOHTaKT  ^epMeHTa  c  cyôcTpaTOM.  noBbimeHne  ftbixa- 
TeJibHOH  aKTHBHocTH  y  HapajiH30BaHHbix  Myx  OTpaHîaeT  rjiyôoKne  naTOJiornaecRHe 
H3MGHeHHH  opranejui,  a  He  3ain;HTHyio  peanpaio.  3am;HTHbiH  xapaKTep  H3MeHeHHH  mhto- 
xoHApnii  HaÔJiioflaeTCH  npn  hii3Koh  KOHpeHTpapnn  AA  T,  npn  KOTopoii  CHiiHieime  y^ejib- 
HOH  oKHCJiHTejibHoii  aKTHBHocTH  KOMHeHCHpyeTCH  yBejiHHeHHeM  o6mero  KOJimeCTBa 
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opraHGJUi,  a  ymiOTiieinie  mhtoxoh^phh  oSecneniiBaeT  coxpaimocTb  CTpyKTypnoH  pcjiocT- 
hocth  h  BMecTe  c  hgh  aiiepreTHBecKOH  3(|)(|)gkthbhoctii  ^bixamiH.  Topmojkghhc  okhc- 

JIHTeJILHOII  aKTIIBHOCTH  II  IiapyiHGHIie  H,6JI0CTH0CTH  MHTOXOIIflpnn,  IIO-BH^IIMOMy,  HB- 

jihiotch  nocjieji,OBaTejiLHbiMii  axanaMii  cjiohíhoto  tokchhgckoto  bo3,h;6hctbiih  AAT  na 
TKaHeBoe  ßbixamio. 

Y  pe3HCTeiiTHbix  Myx  bbihbjigh  pHfl  ocoöghhoctgh  MiiTOXoii^piiH,  HMeionpix  a,o;an- 
THBiioe  3HanGmiG.  TjiaBHbiM  113  mix  hbjihgtch  noBbimeHHe  CTaßnjibHocTii  opraHejiJi  — 
KaK  CTpyKTypnoH,  Tan  11  $yHKn,noiiajibHoii,  11  yciuiemie  y^GJibHoa  OKHCJiHTGjibHoii 
aKTHBIIOCTH.  MlITOXOHßpiIH  pe3HCTeHTHbIX  MyX  XapaKT6pH3yiOTCH  6oJiee  KOMnaKTHOÌi 
cTpyKTypoä,  KOTopan  xopomo  coxpamiGTcn  Kan  npii  Bbi^GjiGHnn,  Tan  11  npii  HHKyßa- 
PHH  c  pa3JIIIBHbIMII  $H3HOJIOriIHGCKnMH  peareHTaMII  (t.  e.  BCTpGHaiOipiIMHCH  BHyTpiI- 
KJieToqiio).  CTaöiiJibHocTb  MiiTOXoii^pim  pe3HCTeiiTiibix  Myx  hgtko  bbihbjihgtch  no# 
bjihhhhgm  A  AT  in  vivo  n  in  vitro.  100  MKr  A  AT  in  vivo  ne  0Ka3biBai0T  cymecTBGHHoro 
B03fleHCTBIIH  lia  KOJ1HHCCTBO  MHTOXOH^pHH,  OnTIIHCCKyiO  nJIOTHOCTb,  OKHCJIHTejIbHyiO 
aKTHBiiocTb,  njiacTimecKiie  cBoncTBa.  Ilpn  cmmcmni  nyBCTBiiTejibHocTii  MHToxoii^pnii 
pe3HCTenTHbix  Myx  K  flencTBnio  AAT,  a  Tamne  k  KCN,  HaOjiio^aoTcn  noBbimeHHe  hx 
nyBCTBHTGJibHOCTii  k  flGHCTBiiio  /jpyrux  haob  (HanpiiMcp,  k  napa-xjiopMGpKypH6GH3oaTy, 
a  TaKHie  k  CaCl2),  xito  yKa3biBacT  Ha  HanpaBJiGHHOG  ii3mghghiig  opraHGJUi,  a  ne  oTpa- 
/KaeT  noTGpio  nyBCTBHTGJibHOCTH  boo6ih;g,  H63aBHCHMo  ot  HGÖJiaronpiiHTiioro  (JmKTopa. 
Ha  B03HiiKH0BGHiie  HOBbix  CBOHCTB  y  aflanrapoBamibix  k  AAT  Myx  yKa3biBaGT  iiajinn- 
nan  pcaKpHH  mhtoxohaphh  npii  ^ghctbhh  apyroro  CTpcccopnoro  cfmKTopa  —  rojioflaHnn. 

IÍ3MGHGHIIG  CBOHCTB  MHTOXOHflpilH  y  aßanTIipOBatlKblX  K  AAT  Myx  B  CTOpOHy  HOBbl- 
IHGHHH  CTpyKTypnoH  CTaÖHJIbHOCTH  H  ,U,bIXaTeJIbHOH  aKTIIBHOCTH  BbipaîKaCT  pa3BHTHe 
PG3HCTGHTH0CTH  K  AAT  HO  ypOBHG  flbIXaTeJIbHbIX  OpraHGJUi.  H3  mix  OCOÖGHHO  BaHiHbIM 
npG,n;cTaBJiHGTCH  CTaöiiJibHocTb  MiiToxoH^pHH,  oÖGcnGmiBaiomaH  no^Gp/Kamie  nopMajib- 
iioro  oÔMGHa  npii  iiajiiimni  AAT  b  oprami3Mo. 


yCTOHHHBOCTb  HBJIOHHOH  nJIOAOJKOPKH  (CABPOCAPSA 
POMONELLA  L.)  K  METOKCHXJIOPy 

B.  Lçski  —  P.  JI  3HCKH 
(Hhctutijt  cadoeodcrea,  Cnepneeui^e,  Elojihiaa) 

B  onbiTax,  npoBGftGHHbix  b  1960—1964  rr.  b  ot^gjig  3am,iiTbi  pacTGHHH  HucTiiTyTa 
CaflOBOflCTBa  B  CKGpHeBIipaX,  MGTOKCHXJIOP  b  6opbÖG  C  HÖJIOHHOH  nJIOAO>KOpKOii  OKa- 
3aJICH  OJÍHHM  II3  CaMbIX  3(|)(í)GKTIIBHbIX  npGHapaTOB.  3tO  6bIJIO  HO^TBGpHt^GHO  B  npO- 
H3BOfl;CTBGHHbIX  yCJIOBIIHX.  EßHHCTBGHHbIM  OÖH3aT6JIbHbIM  yCJIOBIIGM  flJIH  nOJiyneHIIH 
BbICOKOH  3(J)(|)GKTHBH0CTH  MGTOKCHXJIOpa  HBJIHJIOCb  nOBbimGHHG  GTO  KOHpGHTpapiIH  npH 
BbICOKHX  TGMnGpaTypaX  COTJiaCIIO  TOHHO  yCTaHOBJIGHHOMy  HaMH  OTpnpaTGJIbHOMy  TGM- 
ncpaTypHOMy  Koa^c^iipHGHTy  (JIohckh,  HoBaKOBCKii,  1966).  OflHaKo  HGOJKii.aaHHo  njio- 
xne  pG3yjibTaTbi  ^ajio  hpiimghghhg  MGTOKcnxjiopa  b  ca^y  KoTGpa  b  JIkdöjihhckom  bog- 
BOflCTBe  Haminan  c  1962  r.  B  3tom  ca^y  b  1962  r.  11a  jjgpgbhbx,  ^BynpaTHo  oöpaöoTan- 

Hbix  MGTOKCIIXJIOpOM  npOTIIB  ncpBOII  TGIIGpapHII  HÖJIOHHOH  HJIOftOÎKOpkH,  OKOJIO  15% 
nnoftOB  6buio  noBpGHíflGHO  rycGHiipaMH,  Tor^a  KaK  b  npG^bi^yrpGM  roßy  —  tojibko  2% 
nJIOflOB.  KoJIIIHGCTBO  nOBpGH^GHHblX  njIOflOHÎOpKOH  HÖJIOK  B  1963  r.  B03P0CJI0  ftO  30%, 
a  B  1964  r.  —  flO  70%,  IIGCMOTpa  Ha  yBGJIIIHGHHG  KOHUGHTpapmi  MGTOKCHXJIOpa  B  ABcl- 
Tpii  pa3a  h  rnicjia  onpbicKiiBamiii  30  Tpex  b  1963  n  ^0  hgtbipgx  b  1964  r. 

Bbuio  cflGJiaHo  npG^nojioîKGHHe,  hto  b  oScJiG^OBaimoM  ca^y  pa3BHJiacb  ycToiinHBafl 
k  MGTOKcnxjiopy  paca  h6jiohhoíí  njiOAO>KopKii.  B  1965  r.  öbijih  nocTaBJiGHbi  npoBGpon- 
HblG  OHblTbl  HO  n3yHGHIIIO  CpaBIIIITGJIbHOH  3(|)$GKTIIBH0CTH  MGTOKCHXJIOpa  H  flpyniX 
HHCGKTHpiiAOB  b  6opb6o  c  yKa3aiiiibiM  BpG^HTejiGM  b  ca^y  KoTGpa  h  iiByx  npyrnx  ca- 
,n;ax  b  CKGpHGBnpax  h  Chhoji3iikg.  OnbiTbi  öbijiii  3ajio>KGiibi  mgtoaom  cjiynaHHbix  npoö, 
npnnGM  o^na  ^ejiHHKa  cocTaBJimia  0.25  ra. 

Bcg  HCCJiGflOBaHHbiG  npcnapaTbi  npiiMGmi.TiHCb  Tpii/Ka,bT  npoTiiB  nopBoii  rGHcpaiiiiii 
njio^oîKopKH  b  ycTanoBJieHiibiG  corjiacHO  pa3BHTiiio  9toto  Bpo^iiTejin  cpoim:  b  Hanajic 
OTpOJK^GHHfl  ryCGHim;,  CnyCTH  14  flHOil  H  HGpG3  10  /1,HGH  nOCJIG  BTOpOTO  OnpbICKIIBaHHH. 
9<|)(|)GKTHBHOCTb  HGCTIipiI^OB  OnpGflGJIHJIII  lia  8  ^GpGBbHX,  HpGIIMyipGCTBGHHO  Ha  COpTaX 
Bohkgh,  A>K0HaTan,  BaHKpo(|)T,  ya^cii  n  Pghgt  JlaHa;c6epra.  noBpoK^GHHOCTb  (b  %) 
h6jiok  njioAOHîopKOH  noflcmiTbiBajiH  b  na^aJinpc  n  c'bgmhbix  njio^ax. 

HojiynGHiibie  pG3yjibTaTbi  yKa3biBaioT  na  bo3hiikiiobghhg  b  ca^y  KoTepa  ycToiimi- 
BOH  k  MGTOKCHXJIOpy  paCbl  njIO^HiOpKII.  npn  OnpblCKIIB amili  MGTOKCIIXJIOpOM  kojiii- 
HGCTBO  nOBpGÎKflGHHblX  nJIO^OB  6bIJIO  nOHTIÏ  TaKHM  HÎG,  KaK  B  KOHTpOJIbllOM  BapHaHTe. 

3(|)(|)CKTnBHOCTb  CGBiraa,  JiGiiSapii^a,  $0JiiiTH0iia  cocTaBJiHJia  92—98%. 

BTOpbIM  30Ka3aTGJIbCTB0M  CyipGCTBOBaHHH  yCTOIIHIIBOH  paCbl  nJIOftOJKOpKH  6bIJia  Bbl- 
COKan  3^)(^)GKTIIBH0CTb  MGTOKCHXJIOpa  B  OHblTaX,  npOBG^GHHblX  B  ßPyniX  ca^aX  (CKep- 
iiGBiiubi,  CiiHOJiaHKa,  AOM6poBiiu,bi,  paBHan  cootbgtctbghtio  96,  98  h  81%,  npn  noepo- 
îKflGIIHOCTII  B  KOIITpOJIG  28—  32%). 
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Ejiaroflapa  TipaTejiBiio  3aperncTpnpoBaHHBiM  35-jiothhm  naÖJiiOAeiiHHM  3a  3<$<$eK- 
TiiBHOCTLio  npoBo^iiMBix  onpaicrniBamiH  b  cajiy  KoTepa  6bijio  ycTaiiOBJieHO  (cm.  Taßjinny), 
mo  3^)$eKTiiBiiocTr»  apcenaTa  KajiBpnn  saMeTiio  yMeHBmnjiacB  nocjio  ero  15-jieTnoro 


3(J)(|)eKTHBHOCTB  pa3HBix  npenapaTOB  b  öopBÖe  c  h6- 
JIOHHOII  nJIOffOJKOpKOii.  ,I(OM6pOBHII,BI,  JIlOÖJIHHCKOe 
BoeBOflCTBo,  caA  H.  KoTepa. 

1  —  kohtpojib;  2  —  MeTOKc;  3  —  jießamiHn;  4  —  Bocja- 
tokc;  5  —  ceBHH;  6  —  (Jojihthoh.  UIkclacl  —  npopeHT 
njionoB,  noBpewjíeHHHX  hSjiohhoh:  iljiojicokopkoh. 


npimeneiiHH;  AAT  —  nocjie  5  jieT,  a  MeTOKcaxjiopa  —  nocjie  1  roßa.  npiiqHHOH  ctojib 
ÖBICTpOrO  B03HHKH0BemiH  y CTOHHHBOH  K  MeTOKCHXJIOpy  paCBI  nJIOflOJKOpKH  MOrjIO  ÖBITB 
npHMeHenne  b  npeAtiflyipne  10  JieT  npenapaTa  AAT,  coe/pffleHnn,  xnMHnecKH  6jiH3Koro 
k  MeTOKCHXJiopy.  3to  yKa3BiBaeT  Ha  HeoöxoflHMOCTB  HepeflOBamm  b  öopBÖe  c  höjiohhoh 
njIO^OÎKOpKOH  HHCeKTHpHflOB  H3  pa3JIHHHBIX  XHMHHeCKHX  Tpynn. 


IIoBpe/KAeHiie  höjiok  rnioßO/KopKon  npn  35-jieTHeM  ncno JiB30BaHim 
pa3JiinHBix  npenapaTOB  b  ca^y  KoTepa  b  /(oMOpoBiipax  (no  flainiBiM  KoTepa) 


roHH 

naöjnoffeHHH 

üpenapaT 

KOHpeHTpapHH, 

7o 

^ÍHCJIO 

OnpblCKHBaHHH 

IIoBpe>KAeHHe 

nnoHOB,  °/0 

1930—1938 

•>  1 

ApcenaT  KaJiBpnn 

0.4 

2 

1—2 

1939—1945 

»  » 

0.4 

2 

4 

1945—1949 

»  » 

0.4 

2 

6 

1950 

»  » 

0.4 

2 

8 

1951 

A30T0KC  (AAT) 

0.4 

2 

2 

1951—1955 

»  » 

0.4 

2 

4 

1956—1960 

»  » 

0.4 

2 

8 

1961 

MeTOKcnxjiop 

0.4 

3 

2 

1962 

» 

0.4 

2 

15 

1963 

» 

0.8 

3 

30 

1964 

» 

1.2 

4 

70 
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CONTRIBUTION  À  L’ÉTUDE  L’EFFET  INSECTICIDE  DE  QUELQUES 
SYNERGISTES  ASSOCIÉS  AU  D.  TRANS  CHRYSANTHÉMATE 

DE.  D.  L.  ALLÉTHROLONE 


J.  Lhoste,  F.  Rauch,  J.  Lambert 
(Arago-défense,  Puteaux,  France) 

L’estérification  de  la  d-Z-alléthrolone  par  l’acide  d-trans-chrysanthémique  permet 
d’obtenir  la  d-trans-chrysanthémate  de  d-Z-alléthrolone  (d-trans-C  de  d-l- A)  dont  le 
pouvoir  insecticide  est  nettement  plus  élevé  que  celui  de  l’alléthrine  sur  Musca  do¬ 
mestica  L.  (Lboste  et  al.,  1967),  Blattella  germanica  L.,  Rhyparobia  maderae  F., 
Blatta  orientalis  L.,  Blabera  fusca  Br.-W.,  Sitophilus  granarius  L.,  Tribolium  confu- 
sum  L.  (Lboste  et  al.,  sous  presse).  Sur  tous  ces  insectes  la  d-trans-C  de  d-l- A  pos¬ 
sède  un  effet  insecticide  voisin  de  celui  des  pyréthrines  naturelles. 

L’objet  de  la  présente  étude  est  de  définir  les  synergistes  les  plus  efficaces 
lorsqu’ils  sont  associés  au  d-trans-C  de  d-l- A.  Le  rapport  choisi  a  été  de  10  parties  de 
synergiste  pour  une  partie  d’insecticide.  Les  mélanges  ont  été  appliqués  au  moyen  de 
la  micro-seringue  d’Arnold. 

Sur  Musca  domestica  L.  les  résultats  obtenus  sont  résumés  dans  le  tableau. 

DL50  exprimée  en  micro-grammes  de  d-trans-C  de  d-l- A  par  gramme 

de  mouche 


Synergistes 

DL50 

Synergistes 

DL50 

Sesoxan . 

2.43 

Sulfoxyde 

4.99 

Piperonyl-butox . 

2.67 

MGK  264 

5.10 

Safroxan . 

3.37 

81  H-66 

5.45 

Bucarpolate . 

3.71 

S.  421 

5.67 

n.  propylisome . 

4.06 

DMSO 

6.00 

Tropital . 

4.28 

d-trans-C  de  d-l- A 

24.00 

Il  ressort  de  ce  tableau  que  c’est  le  sesoxane  suivi  du  pipéronyl  butoxyde  et  du 
safroxan  qui  provoque  l’effet  synergétique  le  plus  accentué.  En  effet,  il  suffit  avec  le 
sesoxane  de  2.43  micro-grammes  de  d-trans  de  d-l- A  par  gramme  de  M.  domestica 
pour  obtenir  la  DL50  alors  qu’il  faut  2.67  micro-grammes  de  cet  insecticide  avec  le 
pipéronyl  butoxyde  et  3.37  micro-grammes  avec  le  safroxan  pour  obtenir  la  même 
mortalité  dans  les  conditions  de  nos  expériences. 

Sur  Blattella  germanica  L.  il  faut  0.24  micro-grammes  de  d-trans-C  de  d-l- A  par 
insecte  pour  obtenir  la  DL50  avec  le  sesoxane  et  0.27  micro-grammes  avec  le  pipéronyl 
butoxyde. 

Sur  Sitophilus  granarius  L.  le  pipéronyl  butoxyde  est  le  synergiste  le  plus  actif. 
Il  faut  0.17  micro-grammes  de  d-trans-C  de  d-l- A  pour  obtenir  la  DL50,  alors  qu’il  en 
faut  0.30  micro-grammes  avec  le  safroxan  et  0.32  micro-grammes  avec  le  sesoxane. 

Sur  Tribolium  castaneum  Hbst.,  la  DL50  est  obtenue  avec  0.34  micro-grammes 
par  insecte  de  d-trans-C  de  d-l- A  lorsque  cet  insecticide  est  associé  avec  le  safroxan. 
Associé  au  sesoxane  ou  au  pipéronyl  butoxyde  la  DL50  dépasse  0.50  micro-grammes. 

Conclusion;  Il  ressort  de  cette  étude  que  les  synergistes  les  plus  indiqués  poui 
améliorer  l'effet  insecticide  du  d-trans-C  de  d-l- A  sont  le  sesoxane,  le  pipéronyl 
butoxyde  et  le  safroxan.  On  note  qu’il  existe  quelques  variations  de  l’action  synergéti¬ 
que  de  ces  produits  en  fonction  de  l’espèce  d’insecte  utilisée  pour  les  tests.  En  effet, 
pour  Sitophilus  granarius  c’est  le  pipéronyl  butoxyde  qui  apparaît  comme  le  plus 
indiqué  alors  que  pour  Tribolium  castaneum  c’est  le  safroxan.  Ces  derniers  résultats 
confirment  ceux  obtenus  par  Coulon  (1966)  selon  une  tout  autre  technique. 
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H3yHEHHE  nATOJIOrHId  JIETAJIbHLIX  OTPABJIEHHÏÏ 


O.  M.  Luponosova  —  C.  M.  JlynoHocoBa 
(EuojiozuuecKuü  uhctutijt  Poctogckozo  zoc.  ynueepcurera,  Pocroe-na-Jlouy ,  CCCP) 

G  1964  r.  OT^GJi  aiiTOMOjioniH  EiioaornnecKoro  HiicTHTyTa  Pry  no^  pyKOBo^cTBOM 
npo(|).  H.  H.  ApxaHrejitcKoro  npoBogHT  H3yueHHe  ÖHOJioriniecKoro  3HaqeHHH  nenojmoro 
OTpaBJieHHH  HaceKOMtix.  HccJie^yeMBiMH  oS^eKTaMH  hbjihiotch  (|)acojieBaa  3epnoBKa 
(Acanthoscelides  obtectus ),  cypimaMCKHH  MyKoep;  ( Oryzaephilus  surinamensis)  h  Ma- 
jiBiii  MyiHOH  xpyipaK  ( Tribolium  confusimi).  Mx  niTaMMBi  öbijiii  önojiorHHecKii  bbi- 
paBHeHHBiMH  h  «jin  oiiBiTOB  iicnojiB30BajiHCB  opraHii3MBi  7— 29-ii  renepapnií.  ripiiMeHae- 
MBIMH  HAOXHMnKaTaMII  ÖBIJIH  ueTBipeXXJIOpHCTBIH  yrjiepo^,  AIIXJIOpaTaH,  xjiopo^oc  h 
BO(|)aTOKC.  B  npopecce  paôoTBi  HcnojiB30BajiacB  cnequajiBHo  CKOHCTpyupoBamiaH  rep- 
MeTHuecKan  KaMepa,  KOTopan  oöecneuHBajia  oßHOBpeMeirayio  3aKJia,ri;Ky  mhothx  KOHTeü- 
HepOB  C  pa3HBIMH  HaceKOMBIMH,  BapBHpOBaHHe  9KCn03HI];HH,  ÖBICTpoe  H  paBHOMepiIOe 
pacnpe^ejienne  aßa  h  bo3moîkhoctb  HaôjiiogeHHH  3a  HaceKOMBiMH  b  xo^e  onBiTa. 

ÊBmejieHO  Tpn  CTeneHH  OTpaBJieHHH:  1)  JierKoe;  chmhtombi  —  noBBimeHHaa  ho,h;bh>k- 
HOCTB,  ycHJieHHan  BiiöpapiiH  aHTeim;  2)  cyôaeTaJiBHoe  c  naTOJiorHqecKHMii  hbjichhhmh 
Ha  npOTHÎKeHHH  CyTOK;  CHMHTOMBI  —  ÔecnopHflOHHOCTB  flBHHîeHHH,  paCCTpOHCTBO  OpiieH-- 
THpoBKH,  oôocTpeHHan  peaKpHH  Ha  cBeT,  Tenjio  h  t.  fl.;  3)  jieiajiBHoe,  cMepTB  b  Teqe- 
Hne  CyTOK. 

B  Taôjinpe  noKa3aHO  oniicaHHoe  pa3^ejieHne  Ha  npnMepe  mynoB  3epnoBKH,  o6pa6o- 
TaHHBix  3  r  2.5%-ro  BOc^aTOKca  npn  pa3JiHHH0H  3Kcho3hh;hh. 


BapnaHTU 

3kciio3hd;hh, 

MIIH. 

ÎKyKH  B  HOpMe, 

% 

OreneHb  OTpaBJieHHH,  % 

1-H 

2-h 

3-h 

OlIBITHBie  JKyKH 

5 

60 

40 

10 

50 

30 

15 

5 

15 

50 

30 

30 

10 

20 

10 

15 

60 

15 

30 

5 

20 

60 

15 

KOHTpOJIB 

100 

MODIFICATION  MORPHO-ANATOMIQUES  DE  LA  BETTERAVE  A  LA  SUITE 
DES  TRAITEMENTS  A  INSECTICIDES  APPLIQUES  AUX  SEMENCES 

C.  Manolache,  I.  Morlova,  F.  Manolache,  S.  Mihailescu 
(Inst.  Protect.  Plant.,  Bucuréçti  Romania) 

La  lutte  contre  le  Bothynoderes  punctiventris  Germ,  et  contre  autres  ravegeurs 
s’attaquant  aux  betteraves  pendant  les  premiers  stades  de  végétation  a  été  effectuée 
à  l’aide  des  méthodes  chimiques  de  lutte  appliquées  au  sol,  sur  les  plantes  et  aussi 
par  des  traitements  appliqués  aux  semences. 

Les  traitements  appliqués  aux  semences  ont  été  effectués  avec  des  insecticides 
simples  et  des  mélanges  d’insecticides  et  de  fongicides.  Des  traitements  ont  été  appli¬ 
qués  par  100  kg  semence  de  betterave  (la  variété  Bod-167,  cultivée  en  Roumanie) 
avec  les  suivants  produits:  Lindane-50  (Borzeçti  —  Roumanie)  à  0.5  kg;  Aldrin-20 
(Shell)  à  0.5  kg;  Dieldrin  50  (Shell)  à  0.5  kg;  Heptachlor-20  (Cela)  à  0.5  kg;  Agronex 
Hepta  (Cela)  (heptachlor  25%)  à  0.4  kg;  Dieldrex-C  (Shell)  (dieldrin  60%  +  acétate 
phenyl-mercurique  1.25%)  à  0.4  kg,  et  FB7  (Borzeçti  —  Roumanie)  (lindane  40%+ chlo 
rure  ethyl-mercurique  1%)  à  0.4  kg. 

La  germination  et  et  l’émergence  ont  été  étudiées  en  laboratoire  (avec  des  plaques 
Petri  contenant  du  sable  de  quartz,  à  des  températures  de  19.3 — 21.5°  C)  et  en  plein 
champ  sur  un  sol  brun  roux  de  forêt  argileux  au  pH  6.3.  En  nature,  pendant  l’inter¬ 
valle  allant  depuis  l’ensemencement  et  jusqu’au  stade  de  cotylédon  (19  à  20  jours), 
les  températures  quotidiennes  moyennes  ont  varié  de  5.5  à  16.2°  C  (en  moyenne  8.9°  C) 
et  la  somme  des  précipitations  a  été  de  19.7  mm. 

Dans  le  laboratoire  la  germination  des  variantes  traitées  a  été  de  90  à  98%,  étant 
plus  élevée  que  chez  le  témoin  (non  traité)  de  87  à  89%.  Chez  les  variantes  traitées 
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ft,  P 


Fig.  1.  La  variante  témoin  (non  traité). Coupe 
transversale  par  la  racine  de  betterave. 

—  rhizoderme;  b  —  parenchyme  cortical;  c  —  endoderme 

—  protoxylème;  e  —  metaxylème;  f  —  phloème  (X150). 


on  n’a  pas  enregistré  des  retards  de  la  germination  par  rapport  au  témoin.  Une  germi¬ 
nation  plus  brève  à  été  observée  surtout  chez  la  variante  Heptachlor-20. 

Entre  les  variantes  on  a  constaté  cependant  des  modifications  en  ce  qui  concerne 
la  structure  morpho-anatomique  des  racines.  Ainsi,  en  plein  champ,  les  plantes  dans 
le  stage  de  cotylédons  et  d’apparition  des  premieres  feuilles  ont  eu  le  diamètre  de  la 
racine  de  694  à  1156  p  et  le  témoin  de  520  à  625  p.  Une  augmentation  évidente  a  été 
observée  chez  les  variantes  à  Lindane-50,  Aldrin-20.  Le  diamètre  de  la  racine,  chez  les 
variantes  traitées  de  mélanges  d’insecticides  et  de  fongicides,  a  été  semlable  à  celui 
de  la  variante  témoin. 

Des  modifications  ont  été  observés  aussi  en  ce  qui  concerne  la  disposition,  la  di¬ 
mension  et  le  nombre  des  couches,  le  rhizoderme,  l’écorce  et  le  cylindre  central. 


a 


Fig.  3.  La  variante  Dieldrex  G  (X150). 


Par  rapport  au  témoin  ayant  l’écorce  formée  de  4  à  5  rangées  de  parenchyme  cortical, 
l’endoderme  disposé  de  manière  régulière,  le  cylindre  central  au  diamètre  de  138  à 
173  p  et  4  vaisseaux  de  protoxylème  (fig.  1),  chez  les  variantes  traitées  on  observe 
certaines  modifications  positives  ou  négatives.  Des  aspects  positifs  ont  été  observée 
chez  les  variantes  avec  des  insecticides  simples  et  surtout  chez  les  variantes  à  Lin¬ 
dane-50,  Aldrin-20  (fig.  2).  Ainsi,  chez  ces  variantes,  le  rhizoderme  est  normalement 
développé  avec  de  nombreux  poils  absorbants  (578  à  694  p  en  longueur)  ;  l’écorce  est 
développée,  le  parenchyme  cortical  comprenant  6  à  7  rangées  de  cellules  de  taille 
plus  grande  que  chez  le  témoin.  Le  cylindre  central,  ayant  un  diamètre  de  230  à 
255  p,  comprenant  deux  fascicules  de  protoxylème  formées  de  4  à  5  vaisseaux  spi¬ 
ralés  avec  des  parois  minces  et  1  à  2  grand  vaisseaux  de  metaxylème  ayant  toujours 
des  parois  minces;  par  rapport  au  témoin,  les  deux  fascicules  libériens  sont  plus  dé¬ 
veloppés.  Chez  les  variantes  à  Dieldrin-50,  Heptachlor-20,  Agronex  Hepta,  le  rhizo¬ 
derme  est  comparable  à  celui  des  variantes  à  Lindane-50,  Aldrin-20.  L’écorce  est 
formée  de  5  à  6  rangées  de  cellules,  cependant  la  dernière  couche  (l’endoderme)  pré¬ 
sente  une  croisance  irrégulière  (des  cellules  au  diamètre  variable,  disposées  de  ma¬ 
nière  irrégulière).  Le  cylindre  ayant  le  diamètre  de  162 — 173  p  a  deux  fascicules  de 
protoxylème  formées  de  7  à  8  vaisseaux  ayant  cependant  des  dimensions  plus  ré- 
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duites  que  chez  les  variantes  à  Lindane-50,  Aldrin-20.  Les  fascicules  libériens  ne  pré 
sentent  pas  de  différence  structurales  par  comparaison  aux  variantes  à  Lindane-50 
et  Aldrin-20. 

Des  aspects  négatifs  ont  été  constatés  chez  les  variantes  avec  des  mélanges  de 
produits  insecticides  et  fongicides,  qui  se  manifestent  sur  le  contour  et  la  structure 
de  la  racine  (fig.  3).  Le  rhizoderme  est  formé  de  cellules  disposées  de  manière  irrégu¬ 
lière,  sa  forme  est  variable,  et  a  de  nombreux  poils  absorbants.  L’écorce  est  formée 
de  3  à  5  rangées  de  cellules  à  dimensions  variables,  ce  qui  détermine  l’apparition  des 
irrégularités  du  contour  de  la  racine.  Le  cylindre  central  est  semblable  à  celui  de  la 
variante  à  Heptachlor-20.  Les  fascicules  de  protoxylème  sont  constituées  de  4  à  5  vais¬ 
seaux  spiralés  ayant  une  dimension  plus  réduite  et  de  1  à  2  vaisseaux  de  metaxylème 
plus  grands.  Le  protophloème  ne  présente  pas  de  modifications  par  rapport  aux  autres 
variantes. 


ON  CHANGES  IN  THE  RYTHM  OF  PHYTONOMUS  DEVELOPMENT 

(. PHYTONOMUS  VARIABILIS  HBST.)  IN  THE  ARARAT  PLAIN  CONNECTED 

WITH  FORMATION  RESISTANT  POPULATIONS  TO  BHC  AND  PROBLEMS 

OF  CHEMICAL  PROTECTION  OF  LUCERNE 

G.  M.  Mardzhanian,  A.  K.  U  s  t  i  a  n,  Z.  S.  M  a  n  u  k  y  a  n  — 

T.  M.  M  a  p  3  m  a  h  h  h,  A.  K.  y  c  t  b  h  h,  3.  C.  M  a  h  y  k  h  h 

(Institute  of  Plant  Protection,  Erevan,  USSR) 

Summer  in  the  Ararat  plain  is  long  and  dry.  Average  air  temperature  in  summer 
is  24 — 26,  maximum  41°  C.  Phytonomus  here  is  an  aboriginal  insect.  According  to  Osi¬ 
pova  (1944)  in  Armenia  it  develops  in  one  generation.  Since  1949  in  the  Ararat  plain 
12%  hexachlorane  dust  (30  kg/ha)  was  used  against  this  pest. 

Since  1952,  we  made  a  systematic  study  in  order  to  determine  possible  changes 
of  Phytonomus  susceptibility  to  BHC.  From  1960  there  was  discovered  resistant  popu¬ 
lation  of  Phytonomus.  The  increase  of  the  resistance  to  BHC  went  rapidly  and 
unevenly. 

If  the  weevil’s  mortality  of  Dzaghkashen’s  population  in  1960  was  100%,  in  1961 
it  decreased  to  50,  and  in  1967  to  4%. 

The  weevil’s  resistance  level  determination  showed  that  the  resistance  of  Dzagh¬ 
kashen’s  population  had  increased  8 — 10  times,  in  comparison  to  susceptible  popula¬ 
tion  from  Mayakovsky  village,  where  BHC  was  never  applied  against  Phytonomus. 
Since  1960  plots  were  discovered,  which  were  strongly  damaged  by  Phytonomus, 
although  they  were  treated  with  high  norms  of  BHC,  often  2 — 3  times  larger  than 
usually.  At  that  time  Phytonomus  began  damaging  not  only  the  first  but  the  second 
cutting  too.  Since  1963  many  farms  of  the  Ararat  plain  began  to  treat  lucernes  also 
during  the  second  cutting. 

From  1962  te  1968  the  susceptibility  of  weevils  to  BHC  from  different  places  was 
determined. 

The  populations  were  divided  into  three  groups:  I  —  susceptible,  LT5r  =  l — 3; 
II  —  middle-resistant,  LT50  —  to  30;  III  —  resistant,  LT50  —  120  min  and  more. 
A  map  of  dissemination  of  resistant  populations  was  drawn  that  concentrated 
in  the  low  parts  of  the  Ararat  plain,  where  lucerne  was  systematically  treated  for 
many  years  with  BHC.  At  those  regions  where  treatments  were  conducted  irregularly, 
transitional  groups  with  middle  resistance  were  formed.  By  that,  it  confirms  the  fact 
of  the  formation  of  resistant  populations  of  Phytonomus  to  BHC.  Since  1967,  the  appli¬ 
cation  of  BHC  against  Phytonomus  in  these  regions  is  forbidden. 

The  formation  of  resistant  population  is  accompanied  with  the  change  in  the 
rhythm  of  Phytonomus  development  and  behaviour. 

Phytonomus  became  more  aggressive  in  1965,  1966,  1967,  there  were  discovered 
lucerne  plots,  which  were  strongly  damaged  by  the  Phytonomus  in  July  and  August, 

which  in  past  was  never  observed.  To  understand  the  character  of  this  phenomenon, 

laboratory  and  field  investigations  were  undertaken. 

Special  attention  was  paid  to  the  permanent  development  of  the  Phytonomus 

in  the  second  generation  without  any  aestivation.  It  is  known,  that  the  changes 

of  external  factors  may  arise  a  waking  up  from  the  aestivation  and  wintering  of  the 
Phytonomus ,  which  confirms  the  lability  of  this  organism  of  the  subject  to  external 
conditions,  to  which  we  can  relate  the  poison’s  action. 

In  1964,  in  Merdzavan’s  experimental  base,  during  the  period  of  aestivation, 
the  number  of  Phytonomus  larvae  on  the  lucerne  was  10  times  more  than  in  the  same 
plot  in  1954. 
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It  was  proved  that  a  part  of  the  weevils  (6.4%)  of  the  resistant  population  does 
not  get  into  aestivation. 

The  number  of  eggs  put  down  by  resistant  population  was  41%  more  than 
the  susceptible  population.  On  the  background  of  formation  of  resistant  population 
the  letal  quantity  of  the  insecticide  became  subletal  manifesting  hormoligant  property. 

It  was  established  that  heptachlor  was  effective  against  the  resistant  population, 
which  shows  the  absence  of  cross-resistance. 

Against  larvae,  the  use  of  the  Cidial,  Diazinon  and  Phtalaphos  proved  to  be  highly 
effective.  Malathion,  Carbaryl  and  Parathion  gave  satisfactory  results. 

For  suppressing  aggressive  forms  of  Phytonomus  it  is  necessary  to  carry  out 
a  complex  fight:  (1)  full  or  earlyspring  treatment  of  granulated  heptachlor'  (1— 
2  years);  (2)  treatment  of  openliving  larvae  by  Diazinon,  Cidial  or  Phtalaphos. 

Chemical  means  are  to  be  complexed  with  agrotechnical  methods  particularly 
with  watering  and  the  harvest  time. 


THE  RELATIONSHIP  BETWEEN  STRUCTURE  AND  ACTIVITY 
FOR  A  SERIES  OF  OXIME  CARBAMATES 


N.  R.  McFarlane,  J.  Tipton 

("Shell”  Research  Limited,  Woodstock  Agricultural  Research  Centre, 

Sittingbourne,  Kent,  U.K.) 


Carbamic  acid  derivatives  (1)  have  aroused  considerable  interest  as  insecticides 
in  recent  years’  and  a  number  of  commercial  compounds  exist  of  which  the  best 
known  is  probably  carbaryl,  or  sevin. 
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The  insecticidal  acid  of  carbamates  is  generally  considered  to  be  via  their  inhibi¬ 
tory  action  upon  the  enzyme  acetylcholinesterase  thus  blocking  nerve  transmission 
with  concomitant  build  up  of  acetylcholine  (Wilson  et  ah,  1960).  This  mode  of  action 
is  the  one  subscribed  to  Lere  and  the  enzyme  reaction  model  due  to  Krupka  (1964) 
exemplifies  this. 

The  biological  activity  of  these  compounds  investigated  on  female  housefly  Musca 
domestica  L.  and  showed  the  correlation  the  structure  activity.  It  is  shown  that 
the  biological  activity  depends  on  RjR2  and  especially  on  R3. 

A  further  examination  of  compounds  exibiting  unusual  characteristics  on  a  time- 
dose-response  basis  and  from  these  results  the  reason  for  a  particular  compound's 
deviations  may  be  discovered.  An  example  is  given  for  the  isomers  of  the  butylthio 
oxime  carbamates  for  which  a  specific  metabolitic  process  may  be  operative  in  the 
case  of  the  isobutyl  isomer. 

Finally  the  authors  thank  Miss  P.  B.  Taylor  and  Mr.  M.  Roberts  for  considerable 
technical  assistance. 


K  Bonpocy  0  nPHPO^E  H3EHPATEJIRHOR  tokchhhocth 
METHJIBHRIX  TOMOJIOrOB  cpOCOOPOPrAHHHECKHX  HHCEKTHH.HAOB 

N.  N.  Melnikov  —  H.  H.  MejiLHiKOB 

(Rcecow3Hbiü  HayHHo-uccjiedoeaTejibCKuü  uucruTyr  xuMuuecKux  cpedcre 

3auçuTbi  pacrenuü,  Mocnea,  CCCP) 

06m;enpH3HaHO,  uto  tokchuhoctb  9$npoB  khcjiot  $oc(|)opa  pjin  pa3JinnHBix  no3Bo- 
houhbix,  HaceKOMLix  h  KJierpen  CBH3ana  c  ÔJioKnpoBanneM  hmh  HîH3Heirao  Banmux 
3CTepa3,  h  b  nepByio  onepegB  xojiHH9CTepa3Bi.  YcTaHOBjieHO,  uto  B3aiiM0gencTBHe  <DOC 
c  9CTepa3aMH  npoxogHT  b  HecKOJiBKO  CTagnu,  c  o6pa30BaimeM  npoMensyTouiioro  kom- 
nneKca  tDOC  c  9CTepa3aMH  (MejiBHHKOB,  1961).  npnueM  Hanßojiee  bwcokoh  aKTHB- 
HOCTBK),  no-BHgHMOMy,  oßjiagaiOT  Tanne  (LOG,  MOJienyjia  KOTopwx  nogxogiiT  k  aKTHB- 
HLiM  peHTpaM  xojiHH9CTepa3bi  nan  «KJiiou  k  3aMKy».  Ôtiim,  b  uacTHocTH,  moîkho  o6t>hc- 
HHTb  pa3Jinimyio  tokciiuhoctl  gjin  hosbohouhlix,  HaceKOMLix  n  KJienten  CMemannux 
9$npoB  THO(|)oc(|)opHOH  KHCJiOTBi,  cogepœamiHX  b  nojioîKeHHH  3  h  4  apoMaTHuecKoro 
pagnnajia  pasjinnHtie  3aMecTHTejin.  Tanoe  OTJinnne  b  H36npaTe.TiBHOCTii  geñcTBHíi  CMe- 
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inaiiHLix  3(|)npoB  Tiio(|)occ|)opHon  khcjiotbi  c  HecoMHenHOCTLio  yKa3BiBaeT  na  iianuaiie 
CTpyKTypHBIX  OTJIHHHI1  B  pacnOJIOHCeilHH  aKTHBHBIX  peHTpOB  9CTepa3  MJieKOHHTaiOnfllX 
il  naceKOMBix.  Mohîho  hohtii  AaJiBine  h  yna3aTB,  hto  CTpoeiuie  3CTepa3  imeeT  neKOTO- 
pBIO  OTJIIIHIIÎI  II  y  OT^eJIBHBIX  BIIflOB  n03B0H0HHBIX  H  6ecn03B0H0aiIBIX  HÎIIBOTHBIX. 

Ornano  bo  bccx  cjiyaanx  tokciibhoctb  ajïh  MJieKoniiTaioipiix  (a  b  pnAe  cjiyaaeB  n 
AJiH  naceKOMBix  n  KJieipen)  mgthabhbix  roMOJioroB  3$npoB  kiicjiot  (|)oc(|)opa  cymc- 
CTBeiiHO  Hii>Ke.  3aMeHa  Aa>ne  OAiioro  113  Aßyx  mgthjibhbix  paAHKaJiOB  b  3$iipax  tho-  ii 
AHTiio(|)oc(|)opHoii  KHCJioTBi  npiiBOAHT  K  cyinecTBeHHOMy  yBejiimeHino  tokciibiiocth  a^ih 

IT03B0H0HHBIX. 

Eipe  b  1961  r.  HaMii  6bijio  BBicKa3aiio  npeAnojioiKemie,  hto  Tanoe  pa3Jiiiaiie  b  tok- 
CHHHOCTH  MeTIlJIBHBIX  II  3THJIBHBIX  TOMOJIOTOB  3(|)HpOB  KIICJIOT  (|)OC^)Opa  CBH3aH0  IÎO 
TOJiBKO  c  lix  pa3JinqiiBiM  cTpoemieM,  no  h  c  pasjniHHoii  peaKipioiraoìi  cnocoÖHOCTBio  n 
npejKAe  Beerò  c  oojiee  bbicokoìi  ajiKHJiiipyiomeH  aKTiiBiiocTBio  mgtiijibhbix  tomojiotob 
OOC  (Kabaamm,  BpecTKim,  MuxejiBcoii,  1965),  hto  npiiBOAiiT  k  iix  aacTHanoMy  paa- 
pyineHHio  npeiKAe,  aeM  orni  BCTynaT  bo  B3aiiMOAencTBiie  c  xojniH3CTepa30H.  Tanoe 
B3aiiMOAencTBiie  bo3Mojkho  c  pa3JiHHHBiMii  coeAHHeHHHMn  a30Ta,  TpexBajieiiTHoro  $oc- 
(fiopa  ii  cyjiB(|)iiAHon  hjiii  cyjiB(f)orHApHJiBHOH  cepoii. 

B3anM0AeñcTBHe  3$iipoB  kiicjiot  (J)oc(f)opa  c  coeAUneHUHMii  a30Ta,  (|)oc4)opa  n 
cyjiB$HAHOH  copia  mo>kot  obitb  upeACTaBJieno  cjieAyioipeii  oöipen  cxeMon: 
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nojiyaaeMBie  npn  yKa3aHHBix  peaKpiiax  coeAHHemiH  OTHOCiiTejiBiio  Majio  tokciihubi 
AJia  /KHBOTHBix.  HaKoiuietnie  aKcnepiiMenTajiBHBix  abhhbix  no  ajiKiunipoBannio  pa3jma- 
HBix  KJiaccoB  xiiMiiaecKHx  coeAnneHHH  3$npaMH  KHCJiOT  (J)oc(|)0pa  no3BoaaeT  c  6ojib- 
meii  yBepeimocTBio  OTCTaimaTB  ynasannyio  Toany  3pemia.  M3Jio>KeHHaa  Toana  3pemia 
Ha  npnpoAy  pa3Jinaiion  TOKcnanocTn  mgthjibhbix  tomojiotob  3(|)iipoB  khcjiot  <J)oc(|)opa 
b  nocjiegnee  BpeMa  npimaTa  n  paAOM  APyrnx  iiccJieAOBaTejiefi  (IIIpaAep,  1967). 

IIsyaeHne  khhgthkh  peanpiin  0,0-AHajiKiiJi-0-apiiJiTiio(|)oc(J)aTOB  c  pa3AHaiiBiMii 
aMimaMii  noKa3BiBaeT,  bto  peanpna  ahmbthjibhbix  tomojiotob  c  aMimaMii  npoTenaeT 
rioaTii  b  1.5  pa3a  ÖBicTpee,  aeM  cooTBCTCTByiomHx  MeTiiji3TiiJiBHBix,  TOTAa  KaK  0,0-aii- 
3THji-0-apiiJiTiio(|)oc(|)aTBi  npn  nccjieAOBaHiiBix  ycjioBiiax  npaKTiiaecKii  ne  pearnpyiOT 
c  aMHHaMH.  C  em;e  6ojiBinen  cKopocTBio  c  s^npaMn  khcjiot  (|)oc(|)opa  pearnpyiOT 

$OC(|)HHBI. 

PeaKpHOHiiaa  cnocoöiiocTB  3(|nipoB  kiicjiot  $oc(|)opa  B03pacTaeT  npii  nepexoAe 
OT  3(|)HpOB  (|)OC{J)OpHOH  KHCJIOTBI  K  3(|)HpaM  THO-  H  AHTHO(|)OC$OpHBIX  KHCJIOT.  Hail6oJiee 
CHJIBIIO  B03paCTaeT  CKOpOCTB  peaKAHH  THO-  H  AHTHO^OC^BTOB  no  CpaBHeHHIO  C  COOT- 
BeTCTByioiAHMii  $oc$aTaMH  c  nepBHaHBiMH  aMimaMii,  HecKOJiBKo  MeiiBine  c  BTopna- 
HBiMii  ii  ein;o  MeiiBine  c  TpeTiiaiiBiMii  aMHHaMH. 

Bo3mo>kho,  hto  6ojiee  BBiconaa  ajiKHJiiipyiomaa  cnocoÖHOCTB  s^iipoB  tho-  ii  aiitho- 
(|)oc(|)opHBix  khcjiot  HBjiaeTca  TaKiKe  oahoìi  hs  npnann  hx  MeHBmeii  tokchhhocth  aji}[ 
MJieKoniiTaioiAiix,  aeM  3(|)iipoB  (|)oc(|)opHOH  khcjiotbi.  HecoMiiemio,  A^Jinneìiinee  ii3yae- 
HHe  CpaBHHTeJIBHOii  peaKpHOHHOH  CnOCOÖHOCTH  H  TOKCHailOCTII  AÆH  3KHBOTHHX  II  liaCG- 
kombix  no3BOJiiiT  6ojiee  Toano  otbgtiitb  Ha  3tot  Bonpoc. 

H3yaeHne  npnpoABi  pesiiCTCHTHOCTii  otagjibhbix  biiaob  oprami3MOB  k  opramiaecKHM 
coeAHHemiHM  (|)oc(f)opa  noKa3BiBaeT,  hto  iianöojiee  ÖBiCTpo  npnoöpeTaeTca  pesHCTeiiT- 
HOCTB  k  TaKiiM  OOC,  KOTopBie  oßjiaAaiOT  Hanôojiee  bbicokoìi  aJiKHJiiipyiomeM  cnocoö- 
II o CT bio  (HanpHMep,  ahmctobt),  OAHaKo  ii3yaeHiie  3toto  Bonpoca  iiaxoAHTca  b  caMon 
naaajiBHOH  ctrahii. 


METABOLISM  OF  DYFONATE  (O-ETHYL,  S-PHENYL 
ETHYLPHOSPHONODITHIOATE)  IN  TNE  RAT 

J.  J.  Menn,  J.  B.  M  c  B  a  i  n 

(Stauffer  Chemical  Company,  Agricultural  Research  Center, 

Mountain  View,  California,  U.S.A.) 

The  insecticide  chemical  DyfonateR  (O-ethyl,  S-phenyl  ethylphosphonodithioate) 
is  a  highly  effective  soil  insecticide.  The  synthesis  and  insecticidal  properties  of  Dy- 
fonate  and  related  analogs  were  described  by  Menn  and  Szabo  in  1965  and  by  van 
den  Brink  et  al.  (1967).  The  metabolic  fate  of  this  insecticide  was  studied  in  rats 
as  reported  here. 
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The  absorption,  distribution  and  excretion  of  Dyfonate  in  rats  and  characteriza¬ 
tion  of  urinary  metabolites  obtained  from  dosed  animals  was  carried  out  using  Dyfo- 
nate-C14  labelled  in  the  1-ethoxy  carbon  with  a  specific  activity  of  5.75  mc/mole  and 
Dyfonate-S35  labelled  in  the  thiophenyl  sulfur  with  a  specific  activity  of  13.4  mc/mole. 
By  means  of  these  two  labels  it  was  possible  to  trace  the  fate  of  the  phosphonic  and 
thiophenolic  moieties  of  Dyfonate  in  vivo.  Both  labelled  preparations  had  a  radioche¬ 
mical  purity  of  98%  as  determined  by  two-dimentional  thin  layer  chromatography 
(TLC). 

The  metabolic  balance  studies  were  conducted  along  the  principles  described  by 
Ford  et  al.  (1966).  Two  groups  of  rats,  two  males  and  two  females  in  each  group, 
weighing  125  to  168  g  received  orally  a  singe  dose  of  either  0.08  mg/kg  Dyfonate-C14 
or  2  mg/kg  of  Dyfonate-S35.  The  latter  dose  being  1/5  of  the  acute  oral  LD50  of  Dyfo¬ 
nate  in  rats. 

An  average  of  98%  of  the  Dyfonate-S35  dose  was  recovered  96  hours  after  dosing: 
64%  in  urine,  32%  in  feces,  2.3%  in  tissues  and  0.1%  in  exhaled  air  of  the  admi¬ 
nistered  Dyfonate-C14,  98%  was  recovered  as  follows:  92%  in  urine,  5%  in  feces. 
0.5%  in  exhaled  air  as  CO2  and  essentially  none  remained  in  tissues.  No  evidence 
of  selective  tissue  storage  was  obtained  from  radioassaying  tissues  and  organs  of  rats 
dosed  with  Dyfonate-S35.  The  small  residues  remaining  after  96  hrs.  were  essentially 
completely  eliminated  from  the  body  after  16  days.  Rapid  elimination  of  residues  via 
urine  is  a  pattern  commonly  observed  with  other  organophosphorous  insecticides  and 
Dyfonate  is  no  exception.  The  recovery  of  an  insignificant  amount  of  C14  in  the  exha¬ 
led  air  indicated  that  Dyfonate  is  not  metabolized  to  any  significant  extent  via  dialky¬ 
lation.  Had  cleavage  occurred  at  the  1-ethoxy  carbon,  large  amounts  of  C1402  would 
have  been  recovered  (Skipper  et  ah,  1951). 

Only  1%  of  the  administered  C14  and  2.8%  of  the  S35  radioactivity  were  excreted 
in  the  benzene  soluble  fraction  of  the  rat  urine.  TLC  and  autoradiography  showed 
that  both  Dyfonate  and  its  thiol  analog  Dyfoxon  were  not  present  in  urine. 
The  S35-urine  contained  one  benzene  soluble  metabolite  which  chromatographically 
behaved  like  methylphenyl  sulfone  (MPSO2).  Most  of  the  radioactivity  recovered 
in  the  polar  phase  of  rat  urine  (S35)  were  thought  to  be  (1)  hydroxylated  MPS02  and 
(2)  O-conjugate  of  MPS02.  Their  tentative  identity  was  established  by  means  of  co- 
chromatography  with  reference  standards,  hydrolysis  and  acidbase  extractions. 

The  polar  CI4-urinary  metabolites  were  identified  by  cochromatography  with  refe¬ 
rence  standards  as:  (1)  ethyl  ethoxythiophosphonic  acid  (60.8%)  and  (2)  ethyl  ethoxy- 
phosphonic  acid  (36.4%).  The  metabolite  characterization  studies  provided  additional 
proof  that  Dyfonate  is  metabolized  and  detoxified  in  vivo  via  cleavage  of  the  P — S 
bond  giving  rise  to  the  thiophenolic  moiety  which  is  readily  S-alkylated,  oxidized, 
hydroxylated  and  conjugated  prior  to  excretion. 


OXIDATIVE  DEALKYLATION  OF  THE  SUBSTITUTED 
AMIDE  MOIETIES  OF  ORGANOPHOSPHORUS  INSECTICIDES 

R.  E.  Menzer 

(Department  of  Entomology ,  University  of  Maryland,  College  Park,  Md.,  U.S.A.) 

Several  organophosphorus  insecticides  which  possess  substituted  amide  moieties 
have  been  introduced  in  the  last  several  years.  Schradan  (octamethylpyrophosphora- 
rnide),  introduced  in  1947,  was  the  first  such  compound.  There  are  now  several  others 
which  also  have  substituted  N-alkylamide  groupings  but  in  other  respects  are  quite 
different  from  Schradan:  dimethoate  [0,0-dimethyl  S-(methylcarbamoylmethyl)  pho- 
sphorodithioate],  dicrotophos  or  Bidrin  [dimethyl  phosphate,  ester  with  cis-3-hyd- 
roxy-N,  N-dimethylcrotonamide] ,  and  phosphamidon  [dimethyl  phosphate,  ester  with 
2-chloro-N,N-diethyl-3-hydroxycrotonamide] .  There  are  also  several  other  compounds 
closely  related  to  these  that  are  being  developed. 

The  metabolism  of  the  dialkylamide  moieties  of  these  compounds  takes  place 
by  an  oxidative  mechanism.  Casida  and  co-workers  identified  an  N-oxide  of  Schradan 
which  subsequently  rearranged  to  an  N-methylol  compound.  The  N-oxide  was 
500,000  times  more  active  than  Schradan  as  a  cholinesterase  inhibitor.  Bidrin  has 
been  shown  to  undergo  a  series  of  oxidative  déméthylations  resulting  in  the  correspon¬ 
ding  monomethylamide  and  unsubstituted  amide  derivatives,  as  well  as  the  N-methyl- 
N-methylol  derivative  and  the  mono-N-methylol  derivative.  Phosphamidon  has  now 
been  shown  to  undergo  a  similar  series  of  oxidative  reactions  although  the  N-ethyloi 
intermediates  have  not  been  isolated.  The  mono-N-ethyl  and  the  unsubstituted  amide 
derivatives  and  the  deschloro  unsubstituted  amide  derivative  have  been  identified. 

The  most  important  ramification  of  the  oxidation  of  the  N-alkyl  groups  of  these 
compounds  is  the  effect  of  the  reaction  on  their  biological  activity.  Oxidative  N-de- 
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méthylation  of  Bidrin  results  in  a  decrease  in  LD-50  in  female  white  mice  from  14 
to  3  mg/kg  between  Bidrin  itself  and  the  unsubstituted  amide  derivative.  It  was  also 
noted  that  sesamex,  an  oxidation  inhibitor,  caused  a  marked  synergism  in  house  flies 
so  that  all  the  intermediate  compounds  in  the  oxidative  déméthylation  pathway  of  Bid¬ 
rin  were  approximately  equitoxic. 

Pre-treatment  of  animals  with  microsomal  inducing  agents,  on  the  other  hand, 
resulted  in  protection  of  white  mice  against  the  toxic  effects  of  Bidrin,  phosphamidon, 
and  their  N-dealkylated  analogs.  Pre-treatment  of  mice  with  75  mg/kg  per  day  of 
phénobarbital  for  3  days  resulted  in  toxic  levels  one-half  of  those  in  control  animals. 
However,  pre-treatment  with  phénobarbital  increased  the  toxicity  of  dimethoate  from 
an  LD-50  of  198  to  58.5  mg/kg.  Sine  phénobarbital  causes  a  uniform  effect  in  the 
parent  compounds  and  the  unsubstituted  amide  derivatives,  one  must  postulate  that 
phénobarbital  acts  in  other  ways  than  just  stimulating  N-alkyl  oxidation.  Oxidative 
O-demethylation  as  postulated  by  Donninger  and  co-workers  would  explain  this  phe¬ 
nomenon. 

The  chlorinated  hydrocarbon  insecticides,  DDT  and  dieldrin,  fed  at  levels  of  100 
and  25  p.p.m.  respectively  for  14  days  prior  to  determination  of  toxicity,  resulted 
in  a  decrease  in  toxicity  of  Bidrin  and  phosphamidon,  but  increased  the  toxicity 
of  dimethoate,  just  as  pre-treatment  with  phénobarbital  did.  These  results  indicate 
that  when  evaluating  the  toxicity  or  metabolism  of  drugs  or  insecticides  in  the  labo¬ 
ratory,  one  must  be  sure  that  the  food  of  the  test  animals  is  free  of  contaminating 
chlorinated  hydrocarbon  insecticides.  One  must  also  take  into  account  the  presence 
of  chlorinated  hydrocarbon  insecticides  in  the  food  of  man  and  domestic  animals 
when  evaluating  the  safety  of  other  candidate  materials. 


OnbIT  nPIlMEHEHHH  PEHEJIJIEHTOB  IIPOTHB  KOMAPOB  H  MOCKHTOB 

B  y3EEKCKOH  CGP 

M.  S.  M  u  m  i  n  o  V  —  M.  G.  M  y  m  n  h  o  b 

( y 3ÔeKCKuü  HaijHHO-uccjiedoeaTejihCKuü  uhctutijt  MeduiçuucKoü  napa3UTOjiozuu, 

CaMapnaud,  CCCP) 

B  y36eKncTaHe  na  o6miipm.ix  3aoojioueHHBix  MaccHBax,  b  nonMax  h  gejiBTax  Kpyn- 
HBix  pen  n  Ha  bhobb  opomaeMBix  3eMjinx  nponcxogHT  MaccoBBin  BBinJiog  KOMapoB, 
a  b  3acymjiHBBix  h  nycTBiHHBix  panoHax  —  mockhtob. 

/JjIH  ÖopBÖBI  C  KpOBOCOCaMH  HapHgy  C  HCTpeÖHTeJIBHBIMH  MepOHpHHTHHMH  HeOÖXO- 
gHMO  pa3pa6oraTB  MeponpHHTHH  no  3am,HTe  jnogen  npn  noMOign  penejiJieHTOB.  B  y30e- 
KHCTane  penejuieiiTBi  30  HacTomqero  BpeMemi  HcnojiB3yioTCH  HegocTaTOUHO  n  geucTBne 
nx  b  MecTHBix  KJiHMaTiiuecKnx  ycJiOBHHX  n3yneH0  cjiaôo. 

B  1965—1967  rr.  iiaMii  npoBognjincB  ncnBiTanna  gencTBHH  Ha  KOMapoB  n  mockh¬ 
tob  penejuiima-ajiB(|)a,  peneJumna-óeTa,  KpeM-KapôoKCHga,  Æ3TA,  6eH30HJinHHHpHgHHa, 
aocBona  «Anrapa»,  6eH3iiMHHa,  penygiraa,  KpeMa  «Tanra»  n  giiMeTHji(|>TajiaTa. 

Ochobhbimii  BHflaMH  KOMapoB  b  nepnog  HaÖjnogemiH  6bijih  Aedes  caspius ,  Culex 
molestus,  P.  pipiens,  Anopheles  hyreanus ,  a  cpegH  mockhtob  npeoöjiagaji  Phlebotomus 
papatasi.  M3yuajiocB  geiicTBHe  penemieHTOB  npn  HaHeceHHH  Ha  KOHîy  h  nyTeM  nponn- 
TBiBanHH  ogenigBi.  Ha  OTKpBiTBie  KO>KHBie  noKpoBBi  jinqa  h  pyK  uejiOBeKa  HanocHJiocB 
1 — 5  r  penejuieHTa.  Tnaim  ogeîKgBi  npoHHTBiBajiacB  6eH3HMHH0M  npn  paexoge  20 — 40  r 
ancToro  npenapaTa  Ha  1  m2. 

HaöjnogemiH  3a  gencTBiieM  penejiJieHTOB  npoBOgruiHCB  b  uacBi  MaccoBoro  JiëTa  Kpo- 
BOCOCOB.  yuiiTBiBajiocB  BpeMH,  nporuegmee  ot  MOMeHTa  HaHeceHHH  penejuieHTa  .go  nep- 
Boro  HanagemiH  KpoBOCocoB,  n  hhcjio  hx  HanageHHH  3a  BpeMH  onBiTa. 

B  KoiiTpojiBHOM  BapnaHTe  BejicH  yneT  HanageHHH  KpoBococoB  Ha  Jing,  ne  hojib- 
30BaBmHxcH  penejuieHTaMH.  Bee  nabjiiogeHHH  npoBognjincB  npn  ¿  =  23—28°,  othoch- 
TejiBiioii  BJia>KH0CTii  70 — 90%  h  cjiaöoM  BeTpe. 

JfjIH  BBIHCHeHHH  BOHpOCa  O  BJIHHHIIH  nOTOOTgeJieHHH  lia  gJIHTeJIBHOCTB  geHCTBHH 
penejuieHTa  Haßjnogajiii  jnogen,  3aHHTBix  h  rie  3aHHTBix  (j)H3HuecKHM  TpygOM.  Orayrn- 
Baiorqee  gencTBue  penejuieriTOB  gJiHTCH  1—12  uac.  Hanóojiee  3(|)(|)eKTiiBíiBiMH  OKa3a- 
jiHCB  penejiJiiiH-ajiBc|)a  h  KpeM-Kap6oKcng,  KOTopine  cxpaiiHJiH  CBoe  oTnyniBaiomee 
geiicTBiie  go  12  uac.  HanageHne  egHHHUHBix  (1—5)  KOMapoB  nauHHaJiocB  nepe3  3 — 5  na- 
coB  nocjie  naHecemiH  3tiix  penejiJieHTOB,-  ho  Ha  kohtpojibiibix  jihu,  b  sto  BpeMH  Hana- 
gajio  200—1100  KOMapoB.  OcTajiBHBie  penejuieHTBi  coxpaHHJin  CBoe  gencTBne  b  Tenemie 
1—9  uac. 

y  paÔOHHX,  3BHHTBIX  (JuiSHUeCKHM  TpygOM  II  nOTeiOIglIX,  gJHITeJIBIIOCTB  geilCTBUH 
penejiJieHTOB  ciniH-eajiacB  no  cpaBiieriiiio  c  JinnaMH  HenoTeiorquMii  6ojiee  ueM  b  gBa  pa3a. 

B  onBiTax  c  npomiTBiBaHneM  copoueK  20%-m  pacTBopoM  6eH3HMHHa  b  aqeTOHe  Ha- 
nageimii  KOMapoB  He  OTMenajiocB  b  TeneHHe  30  gHeii.  üocjie  3Toro  na  copounax  b  Te- 
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MCHiie  2  nac.  BbuiaBJiHBajiii  ot  3  ¿jo  13  KOMapoB,  b  to  BpeMH  KaK  b  KOHTpojie  3a  5  Min. 
BbijiaBjiHBajiH  20—100  KOMapoB. 

Ha  HocKax,  oöpaöoTaHiimx  6gh3hmhhom  H3  a3po3ojibiioro  6aJiJiona,  KOMapoB  He 
oöiiapyjKHBajin  b  Teaemie  30  ftHeii,  a  b  KOHTpone  3a  5  mhh.  Ha  hhx  BbijiaBJiiiBajiii 
OT  12  ftO  30  KOMapOB. 

Hpa  HCHblTaHHII  lipOTHB  MOCKHTOB  IiaïïÔOJiee  3$(j)eKTHBHbIMH  OKa3aJlHCb  penejIJIHH- 
ajib(|)a  h  Ma3b  ftiiMeTHJi(|)TaJiaTa,  cpoK  hx  ftencTBHH  cocTaBHji  4—11  uac.  OcTajibHbie 
penejiJieHTbi  coxpariHjm  cboio  3<|)(|)eKTHBH0CTb  2 — 7  nac.  Ha  nojib30BaBHiiixcH  3THMH 
penejiJieHTaMii  jinp  Hanaftajin  1—7  mockhtob,  a  na  KOHTpojibiibix  jihh,  —  ot  50  fto  200. 


PE3yJIbTATbI  OCTPOrO  H  OCTATOHHOrO  AEBCTBMH  BO^HblX 
PAGTBOPOB  AHMETHJIAHXJIOPBHHHJKDOCOATA  (AAB®,  AMXJIOP®OC) 
no  OTHOIHEHHK)  K  EbITOBbIM  HACEKOMbIM 

V.  N.  Nefedov,  V.  F.  Ponomarenko  — 

B.  H.  H  e  (|>  e  ft  o  b,  B.  ®.  non  OMapeHKO 

(  T  op  odcKaH  de3UH(ßeKituoHHan  ctcihiçusi,  Bojizospad,  CCCP) 

B  npaKTHKe  öopböbi  c  HaceKOMbiMH  b  6biTy  AAB®  ne  nanieji  ftocTaToaiio  umpoKoro 
npHMeHemiH,  xoth  HaßjiiofteHHH  pnfta  aBTopoB  (BamKOB  h  ftp.,  1961,  1965,  1966;  JlaB- 
peiiTbeB  h  ftp.,  1965;  Smittle,  Burden,  1965)  noKa3biBaiOT,  uto  tokchhhoctb  ero  no 
OTHomeimio  k  TapanaHaM,  ÔJioxaM,  KJionaM  h  MyxaM  3HauHTejibHO  npeBocxoftHT  xjiopo- 
$oc.  OnbiTbi,  npoBefteHHbie  HaMH  b  JiaôopaTopnn,  noKa3ajiH,  hto  BOftHbie  pacTBopbi 
AA B®  o6jiaftaK)T  bbicokhm  tokchhcckhm  fteiicTBHeM,  Bbi3biBan  nojiHyio  rnôejib  Haceno- 
Mbix  nepe3  24  naca  nocjie  KOHTaKTa  nx  c  oßpaöoTamibiMH  noBepxHocTHMH.  npir  3tom 
ftjiH  TapanaHOB  cMepTejibiion  OKa3ajiacb  KOHpeHTpapHH  0.5%  (ft03npoBKa  0.7  r  na  1  m2), 
a  ftjiH  Myx  0.2%  (ft03npoBKa  0.3  r  Ha  1  m2).  XapaKTepHO,  uto  Ha  o6pa6oTarmoM  creKjie 
napajiHHH  y  3HaHHTejibH0H  nacTii  HaceKOMbix  OTMeaajiHCb  eiqe  bo  BpeMH  KOHTaKTa  nx 
C  HHCeKTHftHftOM,  TOTfta  KaK  KOHTaKT  TapaKaHOB  H  Myx  C  HOBepXHOCTHMII,  HOKpblTblMH 
m ac jiHHbiMH  KpacKaMii  h  oöpaöoTäHHbiMH  pacTBopaMH  AAB®,  He  ftaBaji  ftojmaioro 
nHceKTHftHftHoro  3^)(J)eKTa.  3to  ocoôemio  KacaeTcn  TapaKamm,  rnôejib  KOTopwx  b  ftan- 
HOM  cjiynae  He  npeBbimaJia  25%.  KaK  noKa3ajra  JiaóopaTopHbie  h  nponaBOftCTBemibie 
HaÖJiiofteHHH,  pacTBopbi  AAB®  He  oÔJiaftaiOT  ftjiHTejibHbiM  ocTaTOHHbiM  ftencTBHeM.  Koh- 
TaKT  HaceKOMbix  c  noBepxHocTHMH  cnycTH  cyTKH  nocjie  HaHeceHHH  Ha  hhx  HHceKTii- 
ftHfta  ne  npHBOftHJi  k  rnöejin  TapaKaHOB  h  Myx.  BepoHTHO,  3to  HBJiaeTCH  npHUHnon 
CTOJib  orpaHHueHHoro  npnMeHeHHH  AAB®  B  6opb6e  c  6biTOBbiMii  HaceKOMbiMii,  TaK  KaK 
ftJIHTeJIbHOCTb  OCTaTOHHOTO  fteñCTBIIH  B  fle3HHCeKftHOHHOH  UpaKTHKe  HBJIHGTCH  OftHHM 
H3  OCIIOBHblX  TpeÔOBaHIIH,  Hpeft'bHBJIHeMblX  K  TOKCHKaHTaM.  HeCMOTpH  Ha  3TO,  BOftHbie 
pacTBopbi  AAB®  6kijih  c  ycnexoM  ncnojib30BaHbi  HaMH  ftjin  yHHHTonmHHH  nonyjiHipm 
pbiHiHX  TapaKaHOB  na  pejioM  pnfte  KpynHbix  oö^eKTOB,  xoth  ycTOHHHBoro  ocBoôoæfte- 
HHH  hx  ot  HaceKOMbix  ftocTHruyTb  He  yftajiocb.  OöpaöoTKa  HapyiKHbix  caHHTapHbix  ycTa- 
HOBOK  C  pejlbio  yHHHTOJKeHHH  MyX  nOBbimeHHbIMH  KOHfteHTpaftHHMH  paCTBOpOB  AAB® 
(fto  0.5%)  ftaBajia  xoponnm  3$(JeKT  Ha  npoTHHiemm  4 — 5  cyTOK,  ho  sto  HensSenmo 
npHBOftHJIO  K  HOBbimeHIIIO  CTOHMOCTH  paÖOT.  B  fteJIHX  yftJIHHeHHH  nepHOfta  OCTaTOHHOrO 
fteiiCTBHH  AAB®  k  ero  BOftHbiM  pacTBopaM  Mbi  ftoôaBjiHJiH  HHipeByio  HîejiaTHiiy  b  koii- 
peHTpapHHX  2.5%,  1.25%  h  0.6%.  Xopomne  pe3yjibTaTbi  6buin  nojiyaeHbi  npn  HMnper- 
Han,HH  pa3JiHHHbix  noBepxHOCTeií  0.5%  (ftjin  TapaKaHOB)  h  0.2%  (ftJiH  Myx)  pacTBo- 
paMH  AAB®  c  2.5%  nnipeBOH  HiejiaTHHbi.  Bo  Bcex  cjiynanx  npoftOJDKHTejibHocTb  ocTa- 
TOHHoro  ftencTBHH  yftajiocb  ftOBecTH  fto  16 — 18  cyTOK  ftjm  TapaKaHOB  n  fto  4  neftejib  ftjin 
Myx.  TaKHM  o6pa30M,  nmpeBan  JKejiaTHHa  3HauHTejibH0  yftJiHHHJia  HHceKTHftHftHbiH 
3(|<|)eKT,  h  b  CMecii  c  lien  BOftHbie  pacTBopbi  AAB®  MoryT  c  ¿ojibhihm  ycnexoM  npnMe- 
HHTbCH  B  6opb6e  C  ÔbITOBbIMH  IiaceKOMblMH.  Heo6xOftHMO  OTMeTHTb,  HTO  HCnOJIb30BaHIie 
BOftHbIX  paCTBOpOB  AAB®  CHIDKaeT  CeÔeCTOHMOCTb  npOBOftHMbIX  HCTpeÖHTeJIbHblX  paÔOT. 
npocTOTa  npnroTOBjieHHH  h  npnMeHeHHH  paôoaeii  cm e ch  pacTBopoB  AAB®  h  îmmeBOH 
HîeJiaTHHbl  B  COHeTaHHH  C  BblCOKIIM  HHCeKTHftHftHblM  H  3KOHOMHHeCKHM  3(|)(|)eKTOM  Bbl- 
ftBuraiOT  npenapaT  AAB®  b  hhcjio  BeftyiftHX  HHceKTHftHftOB. 


17  Tpyflbi  XIII  M3K 
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K  BOnPOCy  METAEOJIH3MA  HEKOTOPBIX  AMHA03OHP0B 

OOCOOPHOK  KHCJIOTBI 


I.  D.  N  ekle  so  va,  P.  I.  Alimov,  M.  A.  Kudrina, 

I.  S.  I  r  a  i  d  o  V  a,  N.  K.  Kalimullin  — 

H.  A-  H  en  Ji  eco  b  a,  n.  H.  Ajihmob,  M.  A.  Ky^puna, 

H.  C.  ilpanpBa,  H.  K.  KajiHMyjijinH 

(IIhctutijt  opz amine ckoü  u  cßu3unecKoü  xumuu  um.  A.  E.  Apôysoea,  Ka3anb,  CCCP) 


H3yuen  pH#  ÆÎIXJIOpBIIHIIJIOBBIX  9<|>npOB  $OC(|)OpHOH  KHCJIOTBI,  HBJIHK>m;HXCH  BBICOKO- 
aKTIIBHBIMII  HHCeKTHpiI^aMH. 

ripOBOflHJIHCL  CpaBHHTeJIBHBie  TOKCHKOJIOrHUeCKIie  HCCJiejíOBaHHH  aMH^09(|)Hp0B  <£oc- 
(JopiIOH  KHCJIOTBI,  COßepmaipHX  ^HXJIOpBHHHJI-rpynny,  c  U,ejIBK>  BBIHCHeHHH  CBH3H 
Mentfly  xiiMHuecKHM  CTpoeHHeM  h  hx  dHOJionmecKiiM  fleiicTBHeM  b  Tejie  TenjioKpoBHBix 
H  HaceKOMBIX. 

KaK  BHflHO  H3  Ta6jIHIi;BI,  CHHTe3HpOBaHHBie  COeflHHeHHH  HOflOßHO  JÍABO  BBICOKO- 
aKTHBHBi  no  OTiiomeHiiio  K  KOMHaTHOH  Myxe,  npn  9TOM  3aMeHa  CH30-rpynnBi  b  MOJie- 
Kyjie  AAB®  na  N(CH3)2  npiiBO^HT  k  yBejiiinemiio  HH^eKca  H36npaTejiBHOCTH  hjih 
«HH^eKca  6e3onacHOCTH».  3aMeHa  CH30-rpynnBi  na  C2H5O  npnBOßiiT  k  3HauHTejiBHOMy 
yBeJIHUeHHK)  TOKCHHHOCTH  ftJIH  TenJIOKpOBHBIX  H  npaKTHUeCKH  He  BJIHHeT  Ha  HHCeKTII- 
pn^Hyio  aKTHBHOCTB.  PÏHjjeKc  H36npaTejiBHOCTH  pe3Ko  na^aeT.  BBe^emie  BTopoii 
N(GH3)2-rpynnBi  (coe^;.  4)  hphbo^ht  k  ßajiBHemneMy  naftemno  HH,a;eKca  H36npa- 

TeJIBHOCTII. 

HHceKTHpu^HBie  CBOHCTBa  co  e  311H  eHHH  2  ÖBUIH  nccJieflOBaHBi  Hanßojiee  noßpoÖHO. 
B  KOHueHTpauiiH  0.2 — 0.01%  oho  yÖHBaeT  nayTHHHoro  KJieipa,  3JiaKOByio  h  öoöoßyio 
TJieii,  pncoBoro  h  aMÔapnoro  ^ojiroHOCHKOB,  HenapHoro  mejiKonpa^a,  capamiy,  Kajm- 
^opHHiicKyio  mHTOBKy.  B  OTJiHuiie  OT  AABd)  ÆaHHoe  coeflimeHiie  o6jia,n;aeT  chct6mhbim 
ÆeiicTBHeM  He  tojibko  no  OTHomeHHio  k  cocyin,HM,  110  h  k  rpBmyiipiM  HaceKOMBiM.  HaMH 
6 bui 0  oÔHapymeHO  ne^JiHTejiBHoe  ciicTeMiioe  ^encTBiie  no  OTiiomeHHio  k  nayTHHHOMy 
KJiemy  h  tjihm  (3JiaKOBaa  h  6o6oBan)  h  npoflOJDKHTejiBHoe  —  æjih  a3HaTCKOH  capaimn  h 
HenapHoro  mejiKonpa^a.  Hanöojiee  uyBCTBiiTejiBHBi  k  ÆaHHOMy  coeflimemiio  KOMHaTiiBie 
MyxH. 

ToKCHUHOCTB  h  aHTHXOJIHH9CTepa3HaH  aKTHBHOCTB  aMHfl09(|)Hp0B  flJIH  TenJIOKpOBHBIX 

HîHBOTHBIX  H  K0MH3THBIX  MyX 
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ycTanoBJieHo,  uto  (JjyMiirapnoHHBie  CBOHCTBa  coe^HHemin  2  (cm.  Taôjrapy)  b  200  pa3 
npeBBimaioT  TaKOBBie  xjiopo(|)oca.  IlojiyanTB  cMepTejiBiiBiii  nexo#  y  MBimen  npn  ycjio- 
bhh  emeaHeBHOH  4-x  nacoBOH  3aTpaBKH  b  Tenemie  12  ^Heñ  He  y^aJiocB  (100  mji  1%-ro 
pacTBopa  pacHBuiHJiH  na  1  m2  njioinaßH  KaMepBi) .  H3yneHHBie  coe^HHeima  —  CHjiBHeü- 
mne  hhthShtopbi  xojiHH9CTepa3.  Ecjih  mbi  conocTaBHM  LD50  ajih  Myx  c  I50,  to  ooHapy- 
JKHM  yjIOBJieTBOpHTeJIBHyiO  KOppeJIHHHIO  Me>Kay  9THMH  BejIHBHIiaMII.  A^a  HO^aBJieHHH 
xojinii9CTepa3Bi  Myx  TpeôyeTCH  ropas^o  OôjiBmaa  KOHpeHTpapiiH  coe^Hiiennn  4  no  cpaB- 
Hemiio  c  coeflHHeHHeM  2;  coeaniiemie  2  3HaaHTejiBiio  TOKcmmee  fljm  Myx.  A*11*1  nop;aB- 
JieHHH  XOJIHH9CTepa3BI  TenJIOKpOBHBIX  TpeÔyiOTCH  CpaBHHTeJIBHO  ÔOJIBIHIie  KOHI],eHTpail,HH 
coe^HHemiH  4,  HecMOTpa  Ha  to  uto  nocjießiiee  Handojiee  tokchhho  æjih  TenjioKpoBHBix. 
KaK  BHfliio  H3  TaÔJinpBi,  xojiHH9CTepa3a  Myx  nyBCTBHTejiBHee  k  coe^HHeHHK)  2  no  cpaa- 
HeHHK)  co  CTaH,a;apTHOH  xojmii9CTepa30H  6ojiee  neM  b  300  pa3. 


258 


B  opraHH3M0  hœbothlix  MoryT  npoTCKaTb  o^HOBpeMeHHo  ^Ba  npopecca  —  aKTiiBa- 
pnn  coegimemm  n  ^eTOKciiKapiiH.  AnajiH3  gamibix  Taöjrapbi  no3BOjmeT  npeflnojiaraTb 
aKTHBapiiK)  coeflimemm  4  b  Tejie  TenJioKpoBHBix.  Ilpn  onpegejieiiHH  Konmo-opajibnoro 
HH^eKca  ycTaiiOBJieHO,  uto  y  coegHHGHHH  2  oh  Hanôojiee  bbicok  (9.5,  y  AflB®  1.5). 
Ecjih  no  Mope  nocTynjieHHH  coeftHHeHHH  b  opraiiH3M  uepe3  KOîKy  nponcxo^HT  .geTOKCH- 
Kan,HH,  to  yBejiimcHne  HH/j¡eKca  mo>kho  paccMaTpHBaTb  nan  pe3yjibTaT  ôojiee  iihtohchb- 
Horo  npopecca  ^eTOKCimapim.  Onpeflejiemie  nn^eKca  KyMyjiHpnii  noflTBepjK^aoT  npeg- 
nojioHteirae,  uto  b  opraini3Me  TenjiOKpoBHLix  H^eT  HHTeHCHBHan  ,n;eTOKCHKan;HH  coe^n- 
HGHiiH  2.  Opu  ejKeflHeBiiOM  3-MecHBHOM  BBegeHHii  öejibiM  MtimaM  Vio,  Vs  uacTii  ot  LD50 
(mbihiii  cyMMapHO  nojiyuajiii  10  hjiii  20  LD50),  rnôejib  jkhbothlix  ne  nacTynajia.  Koa(|)- 
(jiHpHeHT  KyMyjinpHH  bo3moîkho  6bijio  onpe^ejiHTL  tojibko  npti  BBe^eHun  l/2  ot  Loso. 
B  opraiiH3Me  capaHun  coe^Hnenne  KyMyjiupyeTCH  xopoino.  Ilpn  BBe,geHira  Vio  LD50  50% 
rtiôejib  nacTynajia  uepe3  10  ßHeii. 

B  npopecce  MeTa6ojni3Ma  coefliiHeiinii  rjiaBiian  pojib  npHiia^JieîKHT  neuemi.  Ilcnojib- 
3yn  Myx  Kan  uyBCTBHTejibHbin  HH^HKaTop  tokchhhocth  ,n;aHHbix  coe^HiieHHiï,  mm  cmotjih 
yoeßiiTbCH,  uto  npn  HimyOapnii  pacTBopoB  coegimeHHH  2  c  roMoreHaMH  neueira  mbi- 
meü  npoiicxo^HT  ^eTOKCHKapim,  b  to  BpejviH  nan  TOKcnunocTb  coeßiraeiiHH  4  B03pacTaeT. 


ACTIVITY  OF  INSECTICIDES  OF  DIFFERENT  CHEMICAL  STRUCTURE 

AGAINST  SAWFLIES 

P.  C.  N  i  g  a  m 

(Chemical  Control  Research  Institute,  Department  of  Forestry 
and  Rural  Development,  Ottawa,  Canada) 

V- 

In  response  to  pressures  against  tlie  use  of  DDT  to  control  forest  insect  pests 
(Fettes,  1962),  studies  on  the  biological  activity  of  alternate  insecticides  of  different 
chemical  structures  have  been  undertaken  in  this  laboratory  (McLeod,  1966;  Ran¬ 
dall,  Nigam,  1966;  Nigam,  1968). 

The  present  study  deals  with  the  contact  toxicity  of  BaygonR  (o-isopropoxyphenyl 
methylcarbamate),  ’ZectranR  (4-dimethylamino-3,5-xylyl  methylcarbamate) ,  phospha- 
midon,  SumithionR,  [0,0-dimethyl  0-(4-nitro-m-tolyl)  phosphorothioate]  and  DDT  to 
larvae  of  Neodiprion  praiti  banksianae  Roh.,  N.  swainei  Midd.  and  Pristiphora  erichso - 
nii  Htg.,  and  the  systemic  and  residual  toxicity  of  Zectran,  phosphamidon  and  Su- 
mithion  against  N.  p.  banksianae  larvae. 

Insects  of  known  age  and  stage  were  sprayed  directly  under  a  modified  Potter’s 
tower  (Randall,  Nigam,  1966;  Nigam,  1968)  and  contact  toxicity  was  compared 
at  LD50  and  LD95  values  (see  the  table) . 


LD50  and  LD95  values  in  pg/cm2  of  insecticides  against  fourth 
instar  sawflies  after  48  hours  of  treatment 


Insecticides 

N .  p.  banksianae 

N .  swainei  * 

P.  erichsonii 

LD50 

LD95 

ld50 

RD95 

LD50 

LD95 

BaygonR . 

0.022 

0.050 

0.018 

0.043 

0.039 

0.091 

ZectranR . 

0.027 

0.110 

0.053  ** 

0.163  ** 

0.035 

0.072 

SumithionR . 

0.040 

0.057 

0.026 

0.071 

0.101 

0.146 

Phosphamidon  .  .  . 

0.193 

0.441 

0.066 

0.152 

0.116 

0.183 

DDT . 

6.408 

25.441 

2.990 

19.427 

1.334 

1.985 

*  24  hour  values.  48  hour  values  confused  by  presence  of  nuclear  'polyhedrosis  virus  in  popu¬ 
lation. 

**  5th  instar  larvae. 


DDT  was  the  least  toxic  against  all  species.  Baygon  was  the  most  effective  against 
Neodiprion  spp.  and  Zectran  against  P.  erichsonii.  The  probit  regression  lines  were» 
not  parallel  within  the  same  species.  At  LD95  level,  Baygon  was  509  times  more 
toxic  than  DDT  against  N.  p.  banksianae ,  while  against  N.  swainei  it  was  452  times. 
Zectran  was  28  times  more  toxic  than  DDT  against  P.  erichsonii. 
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At  LD95  level,  P.  erichsonii  was  12.8  times  more  susceptible  to  DDT  as  compared 
to  TV.  p.  banksianae  while  twice  as  tolerant  to  Baygon.  Neodiprion  spp.  appear  to  be 
markedly  tolerant  to  DDT  and  susceptible  to  Baygon. 

The  systemic  and  residual  toxicity  was  determined  by  spraying  potted  Jack-pine 
plants  ( Pinus  banksiana  Lamb.)  with  various  dosages  of  insecticides  in  a  specially 
designed  spraying  chamber  (Nigam,  1967).  The  sprayed  plants  were  kept  in  12-hour 
pholoperiod  growth  chambers  maintained  at  75±2%  RH  and  70±2°  F. 

In  systemic  studies,  the  lower  branches  were  screened  with  plastic  bags  and 
the  degree  of  translocation  measured  by  bioassay.  Zectran  at  the  rate  of  8  oz. 
actual/acre  was  translocated  to  unsprayed  foliage  in  toxic  amounts,  while  Sumithion 
and  phosphamidon  were  translocated  at  32  oz.  actual/acre.  However,  none  of  these 
appeared  to  act  as  a  true  systemic  at  operationally  succesful  rates  of  2 — 4  oz. 
actual/acre  (McLeod,  1966). 

The  residual  toxicity  was  assessed  by  bioassay  of  treated  foliage  immediately 
after  treatment  and  at  5-day  intervals  up  to  40  days.  At  1.6  oz.  actual/acre,  Zectran 
and  Sumithion  gave  more  than  95%  mortality  after  72  hours  exposure  up  to  35  days, 
at  which  time  mortality  with  phosphamidon  was  80%. 

When  these  findings  on  contact,  residual  and  systemic  toxicity  were  considered 
in  relation  to  fish  and  wildlife  hazards  (unpublished),  Zectran  was  first  choice,  Su¬ 
mithion  second  and  phosphamidon  third.  Baygon  appears  promising  but  needs  further 
investigation. 

Zectran  is  not  commercially  available,  Sumithion  and  phosphamidon  have  been 
used  in  operational  control  of  N.  swainei  infestation  by  aerial  application.  In  1967, 
100%  control  was  obtained  on  90,000  acres  by  application  of  2  or  4  oz.  actual  Su¬ 
mithion  or  phosphamidon  per  acre  in  0.2  gallon  of  water,  while  ia  1965,  phosphami¬ 
don  was  applied  at  4  oz.  actual/acre  on  150,000  acres  of  Jack-pine  forest  (McLeod, 
unpublished).  Both  insecticides  were  effective  as  contact  poisons,  exhibited  local 
absorption  but  not  true  translocation  in  the  field  operations. 


LABORATORY  TESTS  WITH  TOXICITY  OF  SEVERAL  VOLATILE  OILS 

TO  MOSQUITO  LARVAE 

D.  No  vák 

(Laboratory  of  Entomology  OHS,  Hodonín,  CSSR) 

Jacobson  (1958)  in  his  book  “Insecticides  from  plants”  gives  a  review  of  the  li¬ 
terature  in  this  field.  In  this  book  we  can  see  that  several  plants  are  toxic  to  mos¬ 
quito  larvae,  but  several  alcohol,  acetone  and  water  extracts  of  plants  were  not  toxic 
to  the  larvae.  It  was  very  interesting  to  proove  the  toxicity  of  volatile  oils  of  se¬ 
veral  plants  to  mosquito  larvae. 

In  our  laboratory  we  have  tested  the  toxicity  of  several  volatile  olis  to  mosquito 
larvae  Culex  pipiens  and  Anopheles  claviger.  We  have  placed  ten  2 — 4th  instar  larvae 
of  Culex  pipiens  or  ten  3rd  instar  larvae  of  Anopheles  claviger  into  Petri-dishes  with 
100  ml  of  water.  The  temperature  of  water  was  17 — 22°  C.  We  have  everytime  used 
0.075  ml  of  volatile  oil.  We  have  made  mortality  counts  after  1  and  24  hours.  We  have 
repeated  the  experiment  ten  times.  The  sample  of  volatile  oils  have  been  received  from 
the  firms  AROMA,  Decin  and  GALENA,  Komárov  by  Opava,  CSSR.  We  have  tested 
the  toxicity  of  21  volatile  oils  on  Culex  pipiens  larvae  and  8  volatile  oils  on  Anophe¬ 
les  claviger  larvae.  We  have  used  these  volatile  oils:  thyme,  angelica,  neroli,  orange, 
clove,  cinnamom,  citronella,  coriander,  fennel,  balm,  peppermint,  yarrow,  rosemary, 
caraway,  nutmeg,  nutmegsage,  sassafras,  lavender,  anise,  fir,  eucalyptus. 

The  consistance  of  the  used  volatile  oils  is  as  follow: 

thyme:  20—40%  thymol,  and  carvacrol,  cymene,  pinene,  linoolbornylacetate: 

angelica:  phellandrene,  valeric  acid,  limonene; 

neroli:  geraniole,  limonene,  linalool; 

orange:  content  is  unknown; 

clove:  eugenol; 

cinnamom:  50 — 60%  cinnammaldehyde,  4 — 8%  eugenol,  phellandrene; 
citronella:  60:  geraniol,  15%  citronellol,  10—15%  camphene  and  dipentene,  a  little 
linalool  and  borneol; 

coriander:  45—60%  coriandrol,  d-pinene,  terpinene,  geraniol,  borneol; 

fennel:  50%  enythol,  fenchone,  pinene; 

balm:  citral,  citronelol; 

peppermint:  content  is  unknown; 

yarrow:  achilein; 

resemary:  10%  borneol,  2.5%  bornylacetate  esters,  camphor,  pinene,  camhene; 
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caraway:  70 — 80%  carvol,  carved,  limonene; 

nutmeg:  60 — 80%  d-camphen,  8%  d-pinene,  dipentene,  d-borneol,  1-terpinol,  6%  ge- 
raniol,  safrol,  4%  myristicin; 

nutmegsage:  1-camphen,  pinene,  dipentene,  d-borneol,  1-terpinol,  geraniol,  safrol, 
myristicin,  thujon,  salviol,  cineol; 

sassafras:  80%  safrol,  a  little  eugenol,  pinene,  phellandrene,  sesquiterpene,  d-cam- 
plior; 

lavender:  30 — 40%  linalylacetate,  linalool,  pinene,  limonene,  geraniol; 

anise:  80%  anethol,  metylchavicol,  anisaldéhyde; 

fir:  1-pinene,  1-limonene,  1-bornylacetate; 

eucalyptus:  70—80%  eucalyptole,  d-pentene,  rutin. 

The  results  of  the  toxicity  of  volatile  oils  to  Culex  pipiens  and  Anopheles  larvae 
during  1  and  24  hour  exposition  is  shown  in  the  table. 


Results  of  laboratory  tests  of  volatile  oil  toxicity  to  Culex  pipiens 
and  Anopheles  claviger  larvae  during  1  and  24  hour  exposition 


Volatile  oil 

Culex 

pipiens 

Anopheles 

claviger 

Volatile  oil 

Culex 

pipiens 

Anopheles 

claviger 

1  hour 

24  hours 

1  hour 

24  hours 

1  hour 

24  hours 

1  hour 

24  hours 

Thyme . 

+ 

+ 

Yarrow . 

Angelica . 

— 

+ 

Rosemary  .... 

— 

— 

Neroli . 

— 

+ 

Caraway . 

— 

— 

Orange . 

— 

— 

Nutmeg . 

— 

— 

— 

+ 

Clove  . 

— 

— 

Nutmegsage  .  .  . 

— 

+ 

— 

+ 

Cinnamom  .... 

— 

+ 

Sassafras  .... 

— 

+ 

— 

+ 

Citronella  .... 

— 

Lavender  .... 

— 

— 

Coriander  .... 

— 

— 

Anise . 

— 

_ 

— 

_ 

Fennel . 

— 

— 

Fir . 

— 

— 

— 

- - 

Balm . 

— 

— 

Eucalyptus  .  .  . 

— 

— 

— 

• - 

Peppermint  .  .  . 

" 

Control . 

' 

“ 

' 

Note.  Plus  —  all  larvae  dead;  minus  —  larvae  not  dead. 

i 

From  the  results  of  these  experiments  we  can  see,  that  only  the  thyme  volatile 
oil  in  the  laboratory  tests  killed  all  the  larvae  during  one  hour. 


f 

RESISTANCE  IN  THE  HOUSEFLY  CAUSED  BY  MICROSOMAL  DETOXICATION 

F.  J.  Oppenoorth,  S.  Voerman,  S.  El  Bashir 
(Laboratory  for  Research  on  Insecticides,  Wageningen,  Netherlands) 

Microsomal  detoxication  has  been  shown  to  play  an  important  role  in  the  meta¬ 
bolism  of  insecticides  (Tsukamoto,  Casida,  1967).  It  has  been  suspected  to  be 
the  cause  of  some  cases  of  resistance  in  the  housefly,  since  some  methylene  dioxy- 
compounds,  known  as  inhibitors  of  this  type  of  reactions,  can  overcome  the  resistance 
(Oppenoorth,  1967).  Toxicological  evidence  alone  is,  however,  insufficient  and  addi¬ 
tional  evidence  is  required  to  establish  the  importance  of  microsomal  detoxication 
as  a  resistance  factor.  In  this  paper  results  are  described  of  the  genetic  and  bioche¬ 
mical  studies  on  strain  Fc,  which  was  derived  from  a  Danish  diazinon-resistant  strain. 
In  this  strain  a  gene  on  chromosome  5  (Wagoner’s  system)  is  responsible  for  its  DDT 
and  most  of  its  diazinon  resistance. 

Using  essentially  the  method  of  Tsukamoto  and  Casida  for  preparation  and  incu¬ 
bation  of  microsomes,  detoxication  of  DDT,  paraoxon  and  diazoxon  was  studied. 
Microsomes,  generally  obtained  from  abdomens  were  incubated  with  the  insecticide 
in  phosphate  buffer  pH  7.5  in  the  presence  of  NADPH.  After  incubation  the  rest 
of  the  insecticide  was  extracted  with  cyclohexane-isopropanol  and  measured  by  gas- 
liquid  chromatography.  Methods  and  results  of  the  DDT  experiments  are  given  by 
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Opponoorth  and  Houx  (1968).  The  organophosphates  (OP’s)  were  measured  on  a 
ô'XVs"  pyrex  column  with  1%  FS  1265  on  Aeropak  3070/so.  This  column  was  treated 
by  injecting  silyl  0.8  (Pierce  Chern.  Comp.  Rockford,  Illinois). 

The  maximum  rate  of  detoxication  so  far  obtained  was  0.3,  0.2  and  7.2  pg  per 
microsomes  of  one  abdomen  per  hour  for  DDT,  paraoxon  and  diazoxon  respectively. 
This  rate  was  calculated  from  incubations  of  10  or  15  min,  since  it  is  not  maintained 
for  longer  periods  under  the  conditions  employed.  The  value  for  DDT  seems  to  be 
maximal  with  the  amounts  used  in  the  experiments.  The  data  the  OP’s  may  not 
represent  the  maximal  capacity,  since  the  methods  used  do  not  easily  allow  measure¬ 
ment  of  maximum  velocity.  They  suffice,  however,  to  establish  microsomal  detoxica¬ 
tion  as  a  resistance  factor,  since  only  negligible  amounts  were  degraded  in  a  suscep¬ 
tible  strain.  It  is  not  yet  known  whether  the  difference  between  the  rate  of  detoxi¬ 
cation  of  paraoxon  and  diazoxon  is  due  to  a  difference  in  Km  or  V  max  of  the  reaction. 
It  is  noteworthy  that  it  corresponds  to  the  difference  in  toxicity  of  the  compounds 
(LD’s  50  of  0.3  and  3  pg  respectively  per  female  fly  upon  topical  application). 

Several  experiments  with  microsomes  of  flies  treated  with  DDT  2  or  20  hours 
before  the  in  vitro  measurement  of  microsomal  detoxication  failed  to  show  an  increase 
in  capacity  as  the  result  of  induction.  Induction  of  protein  synthesis  has  been  reported 
for  this  strain  (Litvak,  Agosin,  1968),  but  apparently  this  has  nothing  to  do  with 
an  adaptive  phenomenon. 


H3YHEHHE  TOKCHKOJfHHAMHKH  (DOCOOPOPrAHHHECKHX  COEftHHEHM 

Y  APIS  MELLIFERA  L. 

R.  D.  P  e  t  u  k  h  o  w  —  P.  .  n  e  t  y  x  o  b 

(Bcecow3Hbiü  uHCTUTijr  oncnepuMenr aAbHoü  eerepunapuu,  Mocnea,  CCCP) 

B  onniTax  ncnojiB30Bajin  MerajigeMeTOH  h  MeTHJiHHTpo<|)oc  npn  $yMiiraHTHOM  bo3- 
gencTBiiii  b  p,03e,  6jih3Koh  C/1,84.  H3yneHH0M  gencTBim  (J)oc(|)opopraiiiixiecKiix  coegnneHnii 
Ha  an;eTHJixojiHH9CTepa3y  n  ajiH3CTepa3y  n  B3aiiM0CBH3ii  CTeneHH  yraeTemia  3thx  $ep- 
MeiiTOB  c  cnMiiTOMaTOjiornen  OTpaBjiemia  ycTanoBJieno,  hto  npn  orcyTCTBHii  KJiiiHirae- 
CKoro  npoHBJiemiH  apeTiuixojiHH3CTepa3a  rojiOBHoro  M03ra  nneji  ÖBUia  yraeTena  Ha  22%, 
npn  CHJiBHOM  B036yíK/]¡eHHH  —  na  49%,  npn  noTepe  KOoppHHapmi  pBiDKenHH  — Ha  69%, 
npn  rjiyôoKOM  napajinae —  na  85%,  npn  94%-m  yraeTeHHH  nacTynajia  CMepTb.  Hto  Ka- 
caeTCH  ajiH3CTepa3bi,  to  stot  $epMeHT  6biji  yraeTeH  Ha  82%  po  MOMeHTa  noHBJieHHH 
KJIHHHHeCKHX  npiI3HaKOB  OTpaBJieHHH. 

Hajmque  nojiomiTejiBiioH  Koppejiapnii  MeHmy  CHMnTOMaMH  OTpaBJieiiHa  h  CTeneHbio 
yrneTeHHH  apeTHJixojiHH3CTepa3Bi  rojiOBHoro  M03ra  nneji  CBHgeTejiBCTByeT  o  Ba>KHOM 
3iiaHeHHii  HHaKTHBapHH  3Toro  (|)epMeHTa  b  MexanH3Me  TOKcuaecKoro  pencTBHa  $oc(|)op- 
opraHHuecKHx  coepHHeiiHH. 

OTCyTCTBHe  nOflOÔHOH  3aBHCHM0CTH  B  OTHOHieHHH  aJIH3CTepa3LI,  a  TaK>Ke  TOT  (|)aKT, 
hto  npn  rjiyöoKOM  ymeTenmi  nocjiegneñ  ne  OTMeaaeTca  HHKaKiix  npH3iiaKOB  OTpaBJie- 
HHH,  H03BOJineT  rOBOpHTB  O  He3HaHHTeJIBHOH  pOJIH  HHaKTHBapiIII  aJIH3CTepa3BI  B  TOKCH- 
necKOM  gencTBHH  (J>oc(|)opopraHHHecKHx  coegnneHEH  na  naejiy. 

BjiHHHHe  HHTOKCHKapiiii  Ha  neKOTopbie  cToporiBi  npopecca  TKaneBoro  pBixamia 
npoBopium  nyTen  onpegeaemia  b  tkbhhx  naea  cyKipniaTAerapporeHasBi,  KaTajia3ti  h 
cogepHxaiiHH  BoccTaHOBjieHHoro  rjiiOTâTHOHa.  YcTaHOBjieHO,  hto  hh  b  CTagnn  BBipaœen- 
Horo  B030yîKgeHHfl,  hii  b  HanajiBHOH  h  rjiyôoKOH  CTapnax  napajiiina  sth  HOKa3aTejin 
TKaHeBOrO  gBIXaHHH  ne  II3MeHHJIHCB. 

AencTBHe  cj30c(|)opopraHHHecKnx  coegHHeHHH  Ha  npopeccBi  TpaHcaMHHHpoBaHHH, 
KaTaJiH3HpyeMBie  acnapTaTaMHHOTpaHc^epaaoii  h  ajiaHimaMHHOTpaiic(|)epa30H,  naynajin 
nyTeM  perncTpapim  ypoBHen  aKTHBHOCTH  3thx  (|>epMeHTOB  b  tkbhhx  nneji  b  cTagnii 
B036yœgeHim  h  b  HanajiBHOM  nepnope  CTagHH  napajinna. 

Akthbhoctb  acnapTaTaMHHOTpaHC(J)epa3Bi  y  naea,  OTpaBJieHHBix  MeTHjigeMeTOiiOM 
b  CTagHH  B036yHîgeriHH,  noBBimaJiacB  Ha  33%  h  b  HanajiBHOM  nepnoge  CTagiin  napa- 
JIHHa  —  lia  46%.  Y  nneJI,  OTpaBJieiIHBIX  MeTHJIHHTpO$OCOM,  ypOBCHB  aKTHBHOCTH 
acnapTaTaMHHOTpaHC(|)epa3Bi  noBBiniajica  cooTBeTCTBeHHO  Ha  62  h  58%. 

Akthbhoctb  ajiaHHHaMHHOCTpaHC(|)epa3Bi  b  TKaHHX  nneji,  OTpaBjiemiBix  MeTHjigeMe- 
tohom  h  MeTHJiriHTpo(J)ocoM,  He  H3MenHJiacB.  B  ganHOM  cjiynae  ycKopeirae  nepeaMHim- 
poBaiiHH  c  A-acnaprHHOBOH  khcjiotbi  Ha  L-KeTorjnoTapoByio,  no-BHgHMOMy,  BBi3BaHO  ne 
npHMBIM  ÆeHCTBHeM  (|)OC(|)OpopraHHHeCKHX  COegHHeHHH  Ha  ÔHOKaTaJIHTHHeCKyiO  CHCTCMy 
3Toro  npopecca,  a  CBH3aHO  c  ycHJieHHOH  mbihichhoh  geaTejiBHOCTBio  b  CTagnn  B03- 
öy/Kgeiraa,  Korga  nnejiBi  OTHOCHTejiBHO  pjiHTejiBHoe  BpeMH  HaxopaTca  b  Hpe3BBiHamio 
HHTeiICIIBHOM  H  B  KOHeHHOM  CHeTe  HeKOOpgHHHpOBaHHOM  ßBHHmHHH. 

noBBimeHHe  aKTHBHOCTH  acnapTaTaMHHOTpaHC(|)epa3Bi  npn  HeH3MeHiioM  ypoBiie 
aJiaHimaMHHOTpaHC(|)epa3Bi  y  TenjiOKpoBHBix  nocjie  pa3jiHHHBix  $H3HHecKiix  Harpy30K, 
gaarn  HocnipHx  ecTecTBeHHBiH  xapaKTep,  HaÖJiiogajiH  pag  HCCJiepoBaTejien  (Altland, 
Highman,  1961;  Remmers,  Kaljot,  1963;  KyjuiKOBa,  1966). 
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ypoBeiib  mipoBimorpagnoH  khcjiotbi  y  irceji,  OTpaBJieHHtix  Meinji^eMeTOHOM,  chh- 
HiaJicn:  b  CTagini  B030y>KgeHHH —  Ha  21%  h  b  CTagnn  napajinua  —  Ha  49%.  Cogepum- 

HHG  MOJIOHHOH  KHCJIOTBI  B  TKaiIHX  HUejI  HOHHJKaJIOCB:  B  CTagHH  B036y>KÆeHHH  —  Ha  11% 
h  b  CTagnii  napajnma  —  na  20%.  yMeHBmemie  co^epjKanHH  b  TKaHHX  nnpoBiiHorpagHOH 
H  MOJIOUHOH  KHCJIOT,  HO-BHflHMOMy,  CBH3aiI0  C  HX  HHTeHCHBHBIM  paCXOgOM  B  CTagHHX 

BosöyjKgemiH,  aTaKCHH  h  conpoBOJK^aiomeMCH  cy^oporaMH  HauajiBHOM  nepnoge  cTagHH 
napajmua. 

B  3aKJiK)xieHHe  cjiegyeT  CKa3aTB,  uto  ueTKo  KoppejinpyioipiiM  c  cnMOTOMaTOJionieñ 
OTpaBJieHIIH  HHeJI  ^OCljlOpopraHHHeCKHMH  COe^IiHeHHHMH  H  paHHHM  npH3IiaKOM  ÖBIJia 
HHaKTHBapHH  JKH3HCHHO  Bamioro  $epMeHTa  au;eTHjixoj[HH9CTepa3Bi  rojioBiioro  M03ra. 
ymeTemie  ajni3CTepa3Bi  He  cBH3ano  c  kjihhhhgckhm  npoHBJieHHeM  OTpaBJieHHH.  Tokch- 
qecKHH  3(|)^)eKT  coefliraeHHH  3toii  rpynnBi,  oueBH^HO,  He  peajiH3npyeTCH  hx  ^encTBiieM 
Ha  TKaHeBoe  gBixaHne.  Bjnmmie  HHTOKCHKapHH  Ha  npopeccBi  TpancaMHHHpoBaHHH,  co- 
gepjKamie  nnpoBHHorpagHoii  n  mojiouhoh  khcjiot,  no-BH^HMOMy,  onocpeflOBano  uepe3 
nepBHHHBIH  MeXâHH3M  TOKCHUeCKOrO  fteHCTBHH  —  HapyiHeHHe  an,eTHJIXOJIHHOBOrO  OÖMena. 


STRUCTURE  AND  ACTIVITY  OF  PHOSPHONATE  ANALOGUES  OF 
MECARBAM  OF  RELATED  COMPOUNDS 

M.  Pianka,  W.  S.  Catling 

(Murphy  Chemical  Co.  Ltd.,  Wheathampstead,  St.  Albans,  Herts,  U.K.) 

The  interesting  properties  of  the  phosphates  (I)  of  which 

(RO)2P(S)‘S*CH2-CO  -NRi-CO-ORnr  (I) 

the  outstanding  example  is  mecarbam  now  widely  used  against  various  Diptera, 
Hemiptera ,  Lepidoptera  and  Acaridae,  led  us  to  the  investigation  of  their  phosphonate 
analogues  (II) 

R 

rio^>P(X)  •  S  •  CH2  •  CO  •  NRii  .  CO  •  OR111  (n) 

In  (II)  X  =  0  or  S;  R= alkyl  or  phenyl;  RH  =  hydrogen,  methyl  or  ethyl  and  Ri, 
RIH  =  alkyl. 

The  phosphonates  were  tested  against  organisms  of  the  orders  Homoptera ,  He- 
teroptera ,  Diptera ,  Lepidoptera,  Coleóptera  and  Acaridae:  Aphis  fabae,  Myzus  persicae 
resistant  to  dimethoate,  Dysdercus  intermedius,  Musca  domestica.  Phormia  terraeno- 
vas,  Pieris  brassicae,  Plusia  gamma,  Plutella  maculip ennis ,  Phaedon  cochleariae, 
Sitophilus  granarius,  Tribolium  confusum  and  Tetranychus  telarius  non-resistant  and 
resistant  to  common  organophosphates. 

Generally  the  phosphonates  had  excellent  contact  activity  against  Aphis  fabae 
and  Myzus  persicae.  They  were  highly  active  systemically  by  root-uptake,  but  were 
not  taken  up  readily  by  the  stem  or  the  leaves  of  the  test  plants. 

When  applied  to  the  soil  at  a  concentration  of  250  p.  p.  m.,  a  number  of  phospho¬ 
nates  gave  100%  mortality  of  Myzus  persicae  on  Brassica  pekinensis  even  one  month 
after  treatment. 

As  with  the  mecarbam  phosphates  so  with  the  phosphonates  activity  decreased 
with  increasing  chain  length.  The  dimethyl  and  diethyl  phosphonates  were  highly 
active  against  Aphis  fabae,  Myzus  persicae,  T etranychus  telarius,  sometimes  also 
against  Plutella  and  Sitophilus.  The  dipropyl  phosphonate  was  highly  active  only 
againts  Aphis  fabae.  Branching  of  the  chain  to  the  di-isopropyl  or  di-s-butyl  phos¬ 
phonates  reduced  activity  even  against  Aphis  fabae,  an  organism  particularly  sus¬ 
ceptible  to  phosphonates  (II).  Phenyl  phosphonates  had  low  to  moderate  activity. 

The  phosphonate  were  highly  active  against  Tetranychus  telarius  resistant  to 
organophosphates.  It  appears  therefore  that  the  detoxification  mechanism,  which  the 
spider  mites  have  developed  against  the  phosphates  (I),  was  not  effective  against  the 
phosphonates  (II). 

Only  compounds  where  RH  was  methyl  (or  ethyl)  possessed  high  activity  against 
Pieris  brassicae,  Plutella  maculip  ennis ,  Phaedon  cochleariae  or  Sitophilus  granarius ; 
where  RH  was  hydrogen  activity  against  these  organisms  was  low.  Thus,  substitution 
on  the  nitrogen  atom  by  a  methyl  group  broadened  the  spectrum  of  activity.  However, 
the  dipropyl  and  dibutyl  homologues  with  an  N-methyl  substituent  had  low  activity 
against  Plutella  and  Sitophilus. 

The  phosphonates  (II;  X=0)  were  highly  toxic  to  rats.  N-Methyl  substitution 
increased  toxicity  to  rats.  There  was  a  significant  increase  in  toxicity  to  rats  from 
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the  dimethyl  (IT;  X  =  S;  R,  Ri,  RH,  Rin  =  Me)  with  an  LD50  of  57  mg/kg  to  the  diethyl 
phosphonate  (II;  X  =  S;  R,  Ri  =  Et;  RH,  Riil  =  Me)  with  an  LD50<10,  a  reduction  in 
toxicity  from  the  diethyl  to  the  dipropyl  (II;  X  =  S;  R,  Rl  =  Pr;  RH,  RIII  =  Me) 
(15  mg/kg),  and  from  the  depropyl  to  the  dibutyl  (II;  X=S;  R,  Rl  =  Bu;  RH,  RHl  =  Me) 
(104  mg/kg)  homologues. 

The  methyl  propylphosphonate  (II;  X  =  S;  R  =  Me;  Ri  —  Pr;  RH,  RHI  =  Me)  and  the 
ethyl  butylphosphonate  (II;  X  =  S;  R=Et;  Ri  =  Bu;  RH,  RHl  =  Me)  were  highly  toxic. 

Thus,  some  mecarbam  phosphonates  are  characterized  by  high  insecticidal  and 
acaricidal  activities.  The  compounds  are  readily  taken  up  by  roots  of  plants  and  have 
long  persistence  in  soil  (N-Methyl  substitution  widens  their  spectrum  of  activity). 
They  share  this  property  with  aryl  carbamates  in  which  insecticidal  activity  reaches 
its  optimum  with  N-methyl  substitution. 

WINTER  CONTROL  OF  PANONYCHUS  ULMI  KOCH  AND  FRUIT  INSECTS  BY 
M  2060  (2-FLUORETHYL  (4-BIPHENYLIL)  ACETATE) 

P.  de  Pietri-Tonelli,  V.  Corradini,  N.  Caracalli,  G.  Siddi 

(Montecatini  Edision  S.P.A.,  Centro  Sviluppo  Antiparassitari,  Via  Bonfadini, 

Milano,  Italy) 

A  wide  range  of  field  trials  carried  out  in  Italy  under  various  climatic  conditions 
provide  evidence  that  M  2060  (2-fluorethyl  (4-biphenylil)  acetate),  if  applied  as  an 
oil  formulation  from  early  February,  when  fruit  trees  are  fully  dormant,  up  to  mid- 
March,  when  buds  start  swelling,  almost  completely  inhibits  the  hatching  of  Pano - 
nychus  ulmi  Koch  winter  eggs,  which  allows  trees  to  be  freed  mite  infestation  until 
early  July  and  later.  The  residual  effect  of  this  product,  which  is  far  greater  than 
that  of  DNOC  + petroleum  or  tar  oil  and  parathion  + petroleum  oil  applied  at  the  usual 
recommended  dates,  is  not  due  to  the  action  exerted  on  the  post-embryonic  stages  of 
the  mite  by  M  2060  residues  persisting  outside  or  inside  leaves  developed  from  treated 
buds,  but  it  derives  from  the  exceptionally  high  effectiveness  of  this  product  on 
P.  ulmi  winter  eggs. 

Therefore,  by  virtue  of  its  peculiar  acaricidal  properties!,  M  2060  can  be  applied 
both  during  or  at  the  end  of  winter,  before  buds  start  opening,  that  is,  whichever 
period  the  farmer  finds  most  convenient,  in  accordance  with  climatic  conditions  and 
availability  of  time.  Furthermore  its  application  permits  the  control  of  P.  ulmi  strains, 
both  susceptible  and  highly  resistant  to  phosphorganic  products  and  to  specific  acari- 
cides,  and  guarantees  and  economy  of  at  least  two  sprays  which  would  be  necessary- 
in  May  and  June  if  control  of  P.  ulmi  winter  eggs  were  undertaken,  for  instance  with 
DNOC  + petroleum  or  tar  oil  or  with  parathion  + petroleum  oil. 

Finally  experimental  evidence  is  provided  that  M  2060  formulated  with  oil  is 
effective,  like  other  products  normally  used,  against  the  winter  eggs  of  aphids  ( Aphis 
pomi  de  Geer  and  Dysaphis  plantaginea  Pass.)  and  those  laid  by  the  hibernating 
females  of  Psylla  pyri  Forst.,  and  that  this  product  is  also  successful  in  limiting  the 
build  up  of  Quadraspidiotus  perniciosus  Comst.  Selectivity  of  action,  that  is,  a  very 
low  insecticidal  activity  against  the  post-embryonic  stages  of  Coleóptera ,  Lepidoptera 
and  Diptera ,  and  the  absence  on  vegetation  of  residue  which  are  toxic  to  P.  ulmi 
predators  and  to  other  phytophagous  species  injurious  to  fruit-trees,  are  other  features 
of  M  2060  which  add  to  its  advantage  whenever  an  integrated  control  programme 
is  to  be  undertaken. 


KOMEHHMPOBAHHBIE  n  PE  HAP  ATRI  XJIOPMPOBAHHBIX  TEPnEHOB  G  AAT 

J.  M.  Poslavskyi,  K.  A.  Gar  —  K).  M.  ïïocJiaBCKHH,  K.  A.  Tap 

(ßcecow3Hbiü  HayHHO-uccjiedoearejibCKUü  uncruryT  xuMuuecnux 
cpedcre  3au{UTbi  pacrenuü,  Mocnea,  CCCP) 

npoBe^eHHLie  erge  b  1953  r.  HcnbiTamiH  KOMÖnmipoBaHHoro  KonpeirrpaTa  sMyjib- 
CHH,  cogepniaipero  50%  xjiopiipoBaHHoro  öopniuixjiopHfla  h  15%  A  AT,  noKa3ajra  ero 
npeiiMyipecTBa  nepep;  ne  KOMÖHmipoBamibiMn  npenapaTaMH  b  6opi>6e  co  cjiegyiomiïMH 
BpeAirrejiHMH:  HcyKaMii  aiviôapHoro  ^ojironocHKa  ( Calandra  granaria  L.),  rycemipaMH  ch- 
peHeBoii  Miranpyiom,eii  mojih  ( Caloptilia  syringella  F.),  K.ïïenoBofi  JiHCTOBepTKii  (Pam- 
mene  trauniana  Shiff.),  KOJibuaToro  mejiKonpH^a  ( Malacosoma  neustria  L.),  höjiohhoü 
mojih  ( Ilyponomeuta  malinellus  Zell.),  a  TaKæe  ôpoÆHmKaMH  HenoTopbix  bh^ob  iu;hto- 
bok.  A-11«  ycTaHOBJieHHH  npnuira  noBBiniemion  3(J)(^eKTHBHOCTH  KOMÖHniipoBamibix  npe- 
napaTOB  c  noMoipbio  pafliioaKTiiBHoro  AAT,  Meueimoro  C14,  ii3yuajra  nocTynjiemie  h  npe- 
Bpantenne  AAT  b  opraini3Me  Myx  xipn  Romanre  nx  c  noBepxnocTbio,  oöpaöoTannoii 
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HHCeKTHpHpHOH  CMOCLK)  AAT*  1  C  nOJIHXJIOpnHIIOHOM  (6.6  +  26.4  MKr/CM2)  H  OftHHM  A  AT* 
(6.6  MKr/CM2) .  Pa^HOaKTHBHOCTL  npo6  apeTOHOBLIX  CMLIBOB  C  nOKpOBOB  300  noniÖlUHX 
Myx  h  aKCTpaKTOB  ns  hx  TKaHeü  HOKa3a.ua  cjiepyioipee  pacnpepejiemie  Meneribix  npo- 
ayKTOB: 


KoHTaKTiipoBaHHe  Myx  c  HAT  * 

KOHTaKTHpOBaHHe  Myx 

c  AAT  +  nxn 

Ha  Myxax, 

b  opraHH3Me  Myx, 

Ha  Myxax, 

b  opraHH3Me  Myx, 

HMn./MHH. 

HMn./MHH. 

HMH./MHH. 

HMn./MHH. 

1102  +  34 

2190  +  33 

2895  +  57 

1240  +  14 

Ilocjie  OTMiipaHHH  Myx  b  pe3yjiLTaTe  peiicTBHH  A  AT*  c  nojiHXjiopnHHenoM  Ha  hhx 
HaxonHJiocB  AAT*  npHMepHo  ctojibko,  ckojilko  oÖHapyHieHO  b  cyMMe  Ha  noKpoBax  h 
b  opraHH3Me  Myx,  nornòmiix  ot  peiicTBHH  opHoro  AAT.  CMepTb  Myx  ot  pencTBHH  AAT* 
HacTynnjia  nepe3  43  naca,  a  ot  peiiCTBHH  AAT*  c  nojiHXjiopnHHeHOM  —  nepe3  25  uac. 
PacneT  cpepHeñ  CKopocTH  nocTynjiemiH  AAT*  b  opraHH3M  Myx  3a  BpeMH  ot  nanajia 
KOHTaKTa  c  h^om  po  hx  rnöejiH  noKa3BiBaeT,  hto  CKopocTB  nocTynjieHHH  AAT*  b  opra- 
HH3M  Myx  npn  KOHTaKTHpOBaHHH  C  HHCTBIM  AAT*  H  AAA*  C  IIXII  npHMepHO  OpHHaKO- 
Ban  —  b  nepecHOTe  Ha  1  uac  50.9  h  49.6  hmh./mhh.  cooTBeTCTBeHHO. 

JIhHKHH  h  BH3KHH  no  CBOHM  (|)H3HHeCKHM  CBOIICTBaM,  nOJIHXJIOpnHHeH  CHOCOÖCTByeT 
HajinnaHHK)  HHceKTHpnpoB  Ha  HacenoMoe,  ho  He  0Ka3BiBaei’  bjihhhhh  Ha  nocTyiuieHHe 
AAT  BHyTpB  opraHH3Ma. 

KomiHecTBo  AAT,  nocTyniiBmero  b  opranH3M  Myx  npn  KOHTaKTiipoBaiiiiH  co  CMecBio 
(AAT  +  nojiHXJiopnHH3H),  npn  paBHOM  tokchugckom  9(|)(|)eKTe  hohtii  b  pBa  pa3a  MenBine, 
neM  npn  KOHTaKTHpOBaHHH  Myx  c  ophhm  AAT,  t.  e.  TOKcnqecKoe  peiicTBHe  cmbch 

OÖyCJIOBJIHBaJIOCB  COBMeCTHBIM  ^eHCTBHeM  060HX  K0MH0H6HT0B. 

nyTeM  PKCTparnpoBamiH  apeTOHOM  h  pa3pejieHHH  npopyKTOB  MeTopoM  xpoMaTorpa- 
<£hh  Ha  öyMare  6bijio  ycTaHOBjieHO,  hto  b  Myxax,  nornOuinx  ot  peiicTBHH  HHceKTHpnp- 
HOH  CMecH,  AAT*  coflepîKHTCH  b  npepejiax  30%  ot  Beerò  KOJinqecTBa  papiioaKTHBHbix 
npopyKTOB  b  opraHH3Me,  a  b  Myxax,  nornónrax  ot  pencTBHH  opHoro  AAT*,  ero  oÖHa-* 
pynœHo  20%.  3to  noKa3BiBaeT,  hto  npn  peìiCTBHH  Ha  Myx  cMecn  AAT  c  nojinxjiop- 
HHHeHOM  npopecc  MeTa6ojiH3Ma  AAT  b  AAE  h  ppyrne  HeTOKCHHHBie  npopyKTbi  ne- 
CKOJIBKO  nO^aBJIHeTCH.  OneBHflHO,  3TO  OflHa  H3  npHHHH  yBeJIHHeiìHH  TOKCHUHOCTH  CMecH 
HHCeKTHI],HAOB. 

ITpoBepemibie  ncnBiTaHHH  KOMÖrranpoBaHHoro  pycTa  (4%  xjiopTeHa  h  3%  AAT) 
npoTHB  KJiona  HepenarnKH  ( Eury gaster  mtegriceps  Put.)  h  rycemip  xjiohkoboh  cobkh 
(Chloridea  obsoleta  F.)  noKa3ajin  6ojiee  BBiconyio  9(|)(|)eKTHBH0CTB  npenapaTa,  uen 
9(|)(|)eKTHBHOCTB  pycTa  AAT. 

IIpOTHB  XJIOHKOBOH  COBKH  ÔBIJIH  HCCJiepOBaHbl  MaCJIHHBie  KOMÒHHIipOBaHHbie  paC- 
TBopBi,  copep>KaipHe  20%  xjiopnpoBaHHbix  TepneHOB  h  10%  AAT.  OSecnemiBan  bbico- 
Kyio  9(|)(|)eKTHBH0CTB,  npenapaTBi  paBajin  TOueuHbie  ojkoth  jiHCTbes  xjionq:aTHHKa. 

C  1965  r.  BepyTcn  HcnBiTaHHH  KOMÖHHHpoBamioro  KOHpenTpaTa  BMyjibCHH,  copep- 
ìKaipero  40%  xjiopnpoBaHHoro  KaM(J)eHa  (nojiHXJiopKaM<|)eHa)  h  20%  AAT,  Ha3Bamroro 
«nojinpo(|)eH».  HcnojiB30BaHHe  KonpeHTpaTa  npn  pacxope  2.5  Kr/ra  b  50—100  ji  Bopbi 
pajio  bbicokhh  9$(|)eKT  npoTHB  x.tohkoboh  cobkh;  ciiHjKeriHe  hhcjichhocth  rycemip 
Hocjie  3—4  oöpaöoTOK  pocTHrajio  b  A3ep6anp>KaHe  b  1966  r.  94%  npoTHB  81—85%  npn 
npHMenBHHH  50%-h  nacTBi  AAT  c  HopMon  pacxopa  4  Kr/ra.  B  onBiTax  1967  r.,  npo- 
BefleHHBix  b  A3ep6 andane  h  TapnŒKHCTaHe,  ÖBijia  nojiyueHa  9c|)(|)gkthbhoctb  85—88% 
npn  3HaxiHTejiBH0  MeHBrnen  9$(|)eKTHBH0CTH  npenapaTOB  AAT. 

Ü3  MaTepuanoB  no  nojieBBiM  ncnBiTaHHHM  npenapaTa  cjiepyeT: 

1.  60% -ri  KOMÖHHHpoBaHHBiir  KoiiperiTpaT  nojrapo^ena  npn  pacxope  2.5  Kr  npena¬ 
paTa  na  1  ra  oôecnenHBaji  nojiyuemie  npeBbimaiorpeii  AAT  9(|)(|)eKTHBH0CTH  npoTHB 
XJIOHKOBOH  COBKH. 

2.  B  1967  r.  b  A3CCP  ontiTiitie  oßpaöoTKH  xjionnaTHiiKa  aMyjibcueä  KOMÒHHHpoBan- 
Horo^  KOHpeiiTpaTa  yBejniuHJiH  ypoman  xjionKa-cbippa  Ha  2.6  p/ra  no  cpaBHemno 
c  o6pa6oTKaMH  50% -ir  nacToii  AAT  h  ria  9.2  p/ra  no  cpaBiieiinio  c  KouxpojieM  (6es 
OÔpaÔOTOK) . 

3.  3MyjiLCHH  KOMÒinmpoBaHiioro  KOiipeHTpaTa  b  yKa3amioH  uopMe  pacxopa  6e3- 
onacna  pjm  pacTeHHH  XJionnaTHiiKa. 


1  3Be3poHKOH  o6o3HaneH  AAT,  MeneimaiH  G14. 
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4.  IIpn  MaccoBOM  npoH3BOACTBe  npenapaTa  opHOicpaTHan  o6pa.6oTKa  1  ra  oôoiipeTCH 
ne  popone  e  npiiMeHHCMbix  npenapaTOB  A  AT  H  noTiTii  b  3  pa3a  pemeBJie  85%-ro  cMann- 
BaioiperocH  nopoinKa  ceBiraa. 

5.  npHMeiieiiiie  KOMÔHHHpoBaimoro  KonpeHTpaTa  aMyjiLCHH  ITXK  c  AAT  BMecTo 
npenapaTOB  AAT  conpaTHT  3arpH3Henne  yponcan  h  noTi  bli  TeximnecKHM  AAT 
b  3—4  pa3a. 


MyBCTBHTEJIbHOCTb  KOMAPOB  M  CJIEIIHEH  K  PEIIEJIJ1EHTAM 
B  PA3JIHMHblX  BKOJIOrMBECKPIX  YCJIOBHHX 

A.  A.  Potapov,  V.  V.  Vladimirova  —  A.  A.  Il  o  t  a  n  o  b, 

B.  B.  B  ji  a  p  h  m  n  p  o  b  a 

( I1hctuti)t  MeduijuHCKOÜ  napci3UTOJiozuu  u  TponuuecKoü  Meduiçuubi 
um.  MapijUHoecKozo,  Mocnea,  CCCP) 

PaôoTa  npoBopnjiacb  b  1966—1967  rr.  na  TeppiiTopnii  AcTpaxaHCKoro  3anoBepHiiKa 
b  HiiîKHeii  nacTH  pejiLTLi  Bojirn.  McnbiTaHHe  penejuiemoB  npoBopHjiocb  b  ojibcjiaKTO- 
MeTpax,  oôopypoBanuBix  12—33  TpyônaMH,  b  KOTopbie  BCTaBJUuiH  nycKii  (|nuibTpoBajib- 
HOH  öyMarii,  npomiTamibie  pacTBopaMH  penejuieHTOB.  OoueHTOM  HaôJiiopeHHH  6bum 
rojiopHbie  caMKii  MaccoBbix  BiipoB  KOMapoB  Aedes  v exans  Meig.,  Ae.  caspius  Pali., 
Anopheles  hyrcanus  Pall.,  A.  maculipennis  Meig.,  Mansonia  richiardii  Fie.  h  CJiemm: 
Hybomitra  acuminata  Lw.,  H.  peculiaris  Szil.,  Chrysops  relictus  Meig.,  Tabanus  autum- 
nalis  b.  A*1*1  Kaæporo  onbrra  c  ojib(|)aKTOMeTpaMH  ôpajin  ne  Menee  500  KOMapoB  n 
130—300  cjieimeii. 

KoMapoB  pnn  paôoTbi  b  ojib^aKTOMeTpax  BbijiaBJiiiBajm  aiiTOMOJiorimecKiiMH  can- 
KâMH,  CHaôîKeHHbiMH  na  Konpax  jierKHMH  cemarbiMn  piunmppaMH,  cjienHen  —  JioByrn- 
KaMH  Cny^bima.  143  penejuieHTOB  npiiMeHHJincb  b  ochobhom  chjibho  peñcTByioipHe  jie- 
Tynne  npenapo.Tbi:  piiarajiaMiip  6eH30HH0H  khcjiotbi  (P-2),  piiaTHjiaMHp  $ypaH-2-Kap6o- 
HOBoii  KiicjiOTbi  (P-320)  h  ppyrne. 

lloMHMo  onbiTOB  b  ojibcjiaKTOMeTpax  (6e3  poôbimi),  nojib30Bajincb  TaKHte  MeTopmcon 
c  npiiMeHemieM  KOJioKOJia  Bepe3anpeBa. 

ycTanoBjieno,  hto  Kpimaa  nonasaTejien  nyBCTBHTejibiiocTii  KoMapoB  h  cjiemieíi 
K  napaM  penejuiemoB  iicnbiTbiBaer  snanuTejibHbie  Koneòanna.  MacTO  ona  coBnapajia 
c  xopoM  aKTHBHOCTH  HaceKOMbix  b  npupope  h  n3MenaJiacb  b  cooTBeTCTBiin  c  noropon 
b  Tenemie  cyTOK  n  b  OTpejibHbie  nepnopbi  ce30Ha.  HacenoMbie  ocTpee  Beerò  pearn- 
poBajin  na  ßeipecTBa  npii  onTimaJibiibix  aKonornneCKHX  ycjiOBnnx. 

BbicoKHe  noKa3aTejiii  omyniBaioipero  pencTBim  nojiyaeHbi  b  onbiTax  c  BJiarojnoÔH- 
BbiMn  h  OTHOCHTejibiio  MeHee  TepMO^iuibHbiMH  KOMapaMH  A.  maculipennis ,  A.  hyrcanus, 
ecjiii  cpaBHHBaTb  nx  c  Ae.  v  exans  h  ocoôeHHO  c  Ae.  caspius.  üocjiepHHH  BHp  otjih- 
na.Tcn  TeM,  bto  6biji  aKTiiBen  b  «capirne  nacbi  phh  n  H3  nucjia  ppyrnx  KoMapoB  nepBbiM 
nanapaji  na  nejioBena,  saipnipeimoro  penejuiemoM. 

KpiiBbie  hobhoii  aKTHBHOCTH  M.  richiardii ,  a  Tannce  ee  OTiiomemie  k  penejuieHTaM 
H3MeiiHJiiicb  b  cooTBeTCTBiin  c  TeMnepaTypon  B03pyxa:  penejuieiiTbi  oTnyiHBaJiH  KOMa- 
poB  TOJibKO  npn  TeMnepaType  Bbime  22.  B  ôojiee  npoxjiapnoe  BpeMH  KOMap  npiiBjieKajiCH 
BeipecTBaMH. 

Ilonbio  (TaK  «ce  Kan  Ae.  caspius  pHeM)  KOMapbi  aToro  Biipa  nepBbiMH  Hanapajra 
Ha  nejioBena  nocjie  OKOHnamm  ocTporo  pencTBiia  penejuieHTa. 

Tanne  «ce  3aK0H0MepH0CTii  ycTanoBJieHbi  h  pan  cjienneñ  H.  acumunata,  H.  pecu¬ 
liaris  h  Ch.  relictus.  üepBbiH  H3  hhx  npoHBjiaji  Hanoojibmyio  aKTiiBHOCTb  (h  nyBCTBH- 
TejibiiocTb  k  napaM  penejuieiiTOB)  b  OTHOCirrejibHo  ôojiee  npoxjiapHbie  nacbi  phh. 
B  jKapKHe  nacbi  pjia  nero  6 buia  xapaKTepHa  2-x  Beprninman  Kpiißan  no  btiim  noKa- 

3aTejiHM. 

CjiepoBaTejibHO,  peanpim  na  penejuieHT  y  BJiarojiioöiiBbix  KOMapoB  h  cjienHeii  nacTO 
naxopnjiacb  B  npnMOH  3aBHCHM0CTH  OT  H3MeHeHIlH  OTHOCIITeJIbHOH  BJiaHCHOCTH  B03pyxa, 
a  y  TepMo^JHJibHbix  —  ot  TeMnepaTypbi. 

nepeHHCJieiiHbie  $aKTbi  no3BOJiaiOT  npepnojiomiTb,  hto  ojib(|)aKTopHbie  xeMopepen- 
Topbi  —  He  epHHCTB eHHbie  opraHbi  xiiMimecKoro  nyBCTBa.  B  ocHOBe  3thx  peanpnä,  one- 
Biipno,  jieacHT  Tan  na3biBaeMoe  oöipee  XHMHnecKoe  nyBCTBO,  KOTopoe  pearnpyeT  na 
CTeneHb  npoHHKHOBeHHH  pa3ppa«caioipHX  napoB  penejuieHTa  nepe3  pwxajibpa  b  Tpaxen- 
Hyio  cncTeMy  npn  pasjnmiioH  iniTeHCHBiiocTH  pbixaimn  h  JKH3iiepeHTejibHOCTH  Hace- 
KOMblX. 

PenejuieHTbi  ojib(|)aKTopHoro  Tima  cxopHbi  b  otom  OTiiomeimii  c  (|)yMnraHTaMH. 
Te  h  ppyrne  npomiKaiOT  b  opramisM  naceKOMoro  nepe3  pbixaTejibHyio  CHCTeMy,  h  Be- 
jiHHHHa  OTnyniBaioipero  hjih  TOKCimecKoro  a$(|)eKTa  onpepejineTcn  b  ochobhom  tcmh  «ce 
BueiHHHMH  ujiH  BHyTpeiiHHMH  $aKTopaMH.  üoaTOMy  nojiyneHHbie  npuBbie  peaKPHH  ko- 
MapoB  h  cjiennen  Ha  nappi  penejuieHTOB  npn  pa3JinnHbix  MeTeopojiorHnecKHX  ycjiOBHHX 
pojiHviibi  xapaKTepH30BaTb  h  hx  nyBCTBHTejibHOCTb  K  (|)yMiiraHTaM. 
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RESISTANCE  TO  INSECTICIDES  OF  THE  SKA  STRAIN 
OF  HOUSEFLY  MUSCA  DOMESTICA  L. 


C.  Potter 

(Rothamsted  Exp.  Stat.,  Harpenden,  Herts,  U.K.) 

_  • 

The  SKA  strain  was  obtained  from  a  cross  between  two  diazinon  resistant  strains 
of  M.  domestica :  (1)  Latina  (Italian)  and  (2)  203a  (Danish). 

Both  parent  strains  developed  resistance  in  the  field,  first  to  ogranochlorine  in¬ 
secticides  and  later  to  diazinon.  The  two  strains  were  crossed  at  Rothamsted  in  1958 
and  the  SKA  strain  from  the  cross  has  been  reared  in  the  laboratory  under  constant 
selection  with  diazinon  ever  since.  The  fertility  and  vigour  of  the  stock  are  excellent. 

The  SKA  strain  now  shows  a  high  degree  of  cross  resistance  to  a  number  of  orga- 
nophosphorus  insecticides,  other  than  diazinon,  and  multiple  resistance  to  insecticides, 
other  than  the  organophosphorus  compounds. 

The  strain  shows  almost  complete  immunity  to  DDT,  and  susceptibility  is  not 
restored  by  FDMC  or  WARF  antiresistant.  A  percentage  of  the  population,  which  has 
decreased  from  about  25  to  about  5%  show  high  resistance  to  dieldrin.  High  resistance 
was  found  to  diazinon  (X200),  ethylchlorthion  (X460),  chlorthion  (X80)  and  pa- 
rathion  (X65).  Moderate  resistance  was  found  to  ethylfenchlorophos  (X36),  paraoxon 
(X20),  ethylmalathion  (X22)  and  dicapthon  (X23). 

Slight  resistance  was  found  to  fenitrothion  (X16),  methylparathion  (X15),  ma- 
lathion  (X4)  and  fenchlorophos  (X3).  The  flies  were  susceptible  to  dichlorvos  (X2) 
and  only  slight  resistance  was  shown  to  isolan  (X3),  the  only  carbamate  tested. 
The  SKA  flies  resist  knockdown  by  pyrethrum,  but  are  fully  susceptible  at  death. 

The  presence  or  absence  of  factors  of  resistance  on  individual  autosomes  of  SKA 
flies  was  studied  in  strain  in  which  all  but  one  of  the  autosomes  of  the  SKA  flies 
were  replaced  by  the  autosomes  of  a  susceptible  strain.  The  autosomes  of  the  sus¬ 
ceptible  strain  were  marked  with  visible  recessive  mutants.  The  numbering  of  the 
linkage  groups  is  according  to  Hiroyoshi. 

Using  this  technique  the  location  of  the  factors  of  resistance  to  several  insectici¬ 
des,  as  detected  by  bioassays  was  as  follows: 

Linkage  group  II.  A  factor  on  this  linkage  group  causes  delay  in  penetration. 
Reduction  in  rates  of  penetration  has  been  demonstrated  with  DDT,  dieldrin  and 
diazinon.  This  factor  is  intermediate  and,  when  alone,  gives  little  protection  from 
death. 

Linkage  group  III.  An  intermediate  factor  of  resistance  (R3)  on  this  linkage 
group  gives  a  Xi5  resistance  to  diazinon  and  DDT  and  is  possibly  common  to  both. 
The  resistance  appears  to  be  specific  to  diazinon  among  the  organophosphorus  insecti¬ 
cides.  R3  in  inhibited  by  pretreatment  with  sesamex. 

Linkage  group  IV.  This  group  contains  the  major  factor  for  resistance  to  dieldrin 
(DR4).  It  confers  immunity  to  topically  applied  dieldrin  in  acetone  during  the  first 
24  hours,  but  over  the  next  72  hours  resistance  decreases  to  about  X700. 

Linkage  group  V.  Two  separate  factors  are  present  on  this  linkage  group: 
(1)  Gene  a  the  gene  for  low  aliesterase,  which,  when  homozygous,  gives  a  XlO — 15 
resistance  to  diazinon,  parathion,  chlorthion  and  ethyl  malathion.  This  gene  is  in¬ 
termediate  and  its  action  is  increased  in  the  presence  of  sesamex.  (2)  The  gene  for 
high  DDT-dehydrochlorinase  which  we  have  so  far  isolated  only  in  the  heterozygous 
state  and  which  occurs  in  about  20%  of  the  SKA  flies. 

Thus  both  diazinon  and  DDT  have  three  measurable  factors  for  resistance  and 
with  both  these  poisons  we  have  found  interaction  between  the  factors,  as  that  the 
resistance  when  all  three  are  present  to  very  much  higher  than  the  sum  of  the 
resistances  found  for  each  factor  separately. 

Our  work  on  the  mechanisms  conferring  resistance  has  largely  been  concerned 
with  the  organophosphorous  insecticides,  particularly  diazinon.  Early  work  showed 
that  there  was  a  correlation  between  the  death  of  the  insect  and  inhibition  of  cho¬ 
linesterase  of  the  thoracic  ganglion.  This  was  not  true  of  the  brain.  Later  work  has 
shown  that  death  is  likely  to  be  produced  by  inhibition  of  cholinesterase  in  localised 
sites  in  the  nervous  system,  and  that  the  inhibition  required  at  these  sites  to  produce 
death  will  produce  loss  of  function,  i.  e.  nerve  block. 

In  vivo  and  in  vitro  studies  showed  that  there  was  no  differences  in  the  inhibi¬ 
tion  of  cholinesterase  in  intact  thoracic  ganglia  of  susceptible  and  resistant  houseflies 
when  they  were  directly  exposed  to  similar  concentrations  of  poison,  so  that  the 
mechanisms  conferring  resistance  lay  outside  the  nervous  system. 

A  study  of  the  rates  of  penetration  of  C14  labelled  diazinon  into  susceptible  and 
resistant  flies  showed  that  the  poison  entered  the  resistant  flies  slower  that  the 
susceptible  flies  and  that  at  the  higher  doses  required  to  kill  the  resistant  flies 
a  much  smaller  proportion  of  the  applied  dose  was  entering  in  a  given  time  than  at 
the  lower  doses  required  to  kill  the  susceptible  flies. 
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Experiments  where  the  cuticle  of  resistant  and  susceptible  flies  was  removed  by 
air  abrasion  and  their  susceptibity  to  topically  applied  poison  compared  with  that 
of  intact  flies,  showed  that  the  barrier  to  penetration  in  the  resistant  flies  lay  in  the 
cuticle.  This  was  confirmed  by  comparing  the  toxicity  of  the  poison  when  topically 
applied  to  susceptible  and  resistant  flies  with  its  toxicity  when  injected.  There  was 
a  much  greater  increase  in  toxicity  when  injection  was  compared  with  topical  appli¬ 
cation  with  the  resistant  strain  than  with  the  susceptible  strain. 

A  considerable  amount  of  work  has  been  done  to  show  that  no  major  differences 
of  sorption  or  distribution  of  the  poison  occur  between  susceptible  and  resistant  flies, 
so  that  the  remaining  factors  are  likely  to  be  differences  in  metabolism. 

Some  data  have  been  obtained  to  show  that  C14  diazinon  is  decomposed  more 
rapidly  in  resistant  than  in  susceptible  flies  and  recent  work  using  a  GLC  technique 
has  provided  evidence  that  direct  hydrolysis  of  diazinon  to  diethyl  phosphorothionate 
and  the  pyrimidinyl  moiety  was  occuring  5X  as  fast  in  the  SKA  strain  than  in  sus¬ 
ceptible  strains. 

Further  work  on  metabolism  is  in  progress,  using  strains  where  the  separate 
factors  for  resistance  have  been  isolated. 


BJIHHHHE  0EHHTPOTHOHA  HA  OBOTEHE3  Y  MUSCA  DOMESTICA  L. 

M.  Pfivora  —  M.  IIpjKHBopa 

(lÎHCTUTyr  znudeMuojiozuu  u  Munpoóuojiozuu,  Tlpaza,  UCCP) 

/ 

Ha  ocHOBaHHH  JiHTepaTypHtix  gammix  no  bjihhhhio  pa3HBix  HHceKTupugoB  na  obo- 
reHe3,  pa3MH0>neHne  hjih  uhcjichhoctl  naceKOMBix  Ha.\m  imyaeHo  B03gencTBiie  $CHHTpo- 
THona  (0.0-,o;HMeTHji-0-(3-MeTHJi-4-HHTpo-^)eHHJi)-THO(|)oc(|)aTa)  Ha  ÖHOTHuecKHH  noTeH- 
pnaa  Musca  domestica  L. 

B  onbiTax  HcnoaB30Baaii  nrraMM  WHO/SRS  Musca  domestica ,  npegocTaBaeHHBiH 
HaM  npo$.  MnjiaHH  (naBHa).  HacTB  Myx  nogBepraaaca  geñcTBHio  AAT,  aacTB —  geñcT- 
BHK)  (í)eiIHTpOTnOHa,  naCTb  pa3BOgHJIH  6e3  geHCTBHH  IIHCeKTHIJ,Hga.  MHCeKTHpHg  HaHO- 
CHJiH  MHKponnneTKoii  no  MeTogy  Hewlett — Lloyd  b  $opMe  pacTBopa  b  MeTHJi-aTHJine- 
TOHe  Ha  TopaKC  Myx  —  caMpoB  h  caMOK.  McnoaB30Baaii  KOHpeHTpagHH,  6jih3KH6  Bean- 
nrme  LD50,  a  HMeHHO  0.008%  A  AT  h  0.006%  (JeHiiTpoTUOHa.  Myxn  nogBepraanca  TaKoro 
poga  OTÔopy  b  Tenemie  19  reHepapnn.  Y  10  eayaaHHo  BBiôpamîaix  Myx  Kanígoñ  reHe- 
pagHH  yCTaHaBJIHBaJIH  KOaHUeCTBO  OTaOÍKeHHBIX  HHD,,  y  gpyrnx  ^eCHTII  —  KOaHUeCTBO 
KyKOJioK  h  BBimegmnx  H3  hhx  Myx,  h,  KpoMe  Toro,  nogcuHTBiBaan  Myx,  KOTopaie  no- 
riiöaan  b  pe3yjiBTaTe  nocToatrao  HaimcHMOH  ,g03Bi  iraceKTHpHga. 

0eiiHTpoTHOH  BBi3biBaji  yBeanueHire  HÜqenpogyKpHH  npn6jiH3HTejiBHo  b  2—3  pa3a 
no  cpaBHeHHK)  c  kohtpojibhoh  rpynnoñ.  HcKjnoueHHeM  aBaaeTca  6-h  reHepapna,  rge 
noBBimeHHe  6e3  KaKoro-anöo  BiigHMoro  noBoga  6bijio  upe3BamaHH0  bbicokhm.  Yße- 
jiHueHHe  HMqenpogyKgHH  npogoamaaoca  30  10-ñ  renepapnn,  Korga  KoanaecTBO  otjio- 
meiiHBix  aun,  CHH3HJIOCB  go  HopMajiBHoro  ypoBHH,  xoTH  game  b  14-ñ  h  18-h  reHepa- 
e,hhx  KOJiiinecTBo  anu;  y  Myx,  cejieKTHpyeMBix  c^emiTpoTHOHOM,  ÖBiJio  BBime,  neM 
y  KOHTpOJIBHBIX. 

napajiJiejiBHo  nncjiy  aun;  BapaupoBaao  KoaiiaecTBO  KyKoaoK.  Bbixog  Myx  H3  KyKO- 
jioK  y  cejieKTHpyeMOH  pacai  3HaxiHTeaaHo  He  OTjiHuaeTca  ot  BBixoga  b  kohtpojibhoül 
HeT  ocHOBaima  gyMaTB  0  KanoM-jmOo  bjiiihhhh  HHceKTHgnga  Ha  a;H3Hecnoco6- 
HOCTB  MVX. 

HriTepeciio  otmcthtb,  uto  yBeanaemie  pesHCTeHTHOCTH  (cHiiacenne  rabean  Myx) 
npoiicxognao  c  12-h  renepangin,  t.  e.  y  Myx,  KOTopBie  OTpognanca  nepe3  2  nan  boaanie 
noHoaemiH  nocae  Toro,  Kan  angenpogyKugïa  y  ceaeKTiipoBaimaix  Myx  ne  OTaiiaaaaca 
ot  anpenpogyKgHii  KoiiTpoaaiiBix.  OgHaao  Heaasa  cgeaaTB  BBiBog  o  npiiannax  nogob- 
rioro  aßaeHHa. 

Pe3yaaTaTBi  BKcnepimeHTa  c  AAT  h  (^emiTpoTiioHOM  noKa3aan,  uto  <J)eiiHTpoTHOH 
nogobno  pagy  gpyrax  HiiceKTHipHgoB  BamaiBaeT  noBaimerine  OBorene3a  y  Myx,  npn- 
UGM  >Kii3iieciT ocoouocTB  y  KyKoaoK  ocTaeTca  HopMaaaHoii.  KoaiiaecTBo  OTaoaceimaix 
aun;  e  10-ii  reHepapmi  6an3K0  KoanaecTBy  aun;  y  KOHTpoaariOH  rpynnai,  a  c  12-h  re- 
Hepaqnn  ycTonaiiBOCTa  k  H3yaaeM0My  HHceKTiigHgy  gona3yeMo  yBeaiianaaca. 
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BJlHflHHE  CHCTEMHblX  HHCEKTHIJHAOB  HA  yr.JIEBOAHO-EEJIKOBblÎÏ 

OBMEH  APEBECHblX  nOPOA 

I.  I.  Putsclikova  —  H.  H.  nyuKOBa 

(BcecoK>3Hbiü  HaijHHO-uccjiedoearejibCKUü  uucTUTyr  jiecoeodcrea 
u  Mexauu3aiçuu  jiecnozo  xo3RÜCTea,  Mocnea,  CCCP) 

CiicTeMHbie  imceKTHUHßBi,  npoHunan  b  TKami  pacTcìiHÌi,  BbisbisaioT  onpeAejicn- 
iibie  CflBiira  b  oÔMeHe  BeiqecTB,  HanpaBjieHHOCTb  h  CTeneiib  KOTopux  MoryT  0Ka3bmaTb 
BJiHHHiie  ne  TOJibKO  Ha  pacTHTejibHbiii  oprami3M,  ho  h  aepe3  nero  —  Ha  BpeflHbix  Ha- 
cenoMbix.  Ocoöoe  3HaueHiie  sto  MOJKeT  hmgtb  rjw  flpoBecHbix  nopoA,  Kan  MiiorojieT- 
Hiix  pacTeiiiiH. 

HaHÖOJIbHIHII  HHTepeC  B  3TOM  OTHOHÍGHHH  IipG/],CTaBJIHIOT  H3MGHGHHH  B  yrjIGBOflHO- 
6GJIKOBOM  OÔMGHG,  npOAyKTbl  KOTOporO,  HBJIHHCb  BâîKHGHHIHMH  3JIGMGHTaMH  HHTaHHH 
BpG^IIblX  IiaCGKOMblX,  OKa3bIBaiOT  BJIIIHHHG  lia  BblîKHBaGMOCTb  H  nJÏOAOBHTOCTb 
HOCJIGflHHX. 

McCJIGAOBaHHHMH  BJIHHHHH  0.5— 1%-X  KOIipGHTpapHH  poropa,  MGTHJIMGpKanTO(|)OCa, 
MGpKaHTO(j)OCa  Ha  <|)H3HOJIOrHUeCKHe  npopGGCbl  COCHbl  H  TOnOJIH  6bIJIO  yCTaHOBJIGHO, 
HTO  H3MGHGHIIH  B  yrJIGBOftHO-ÔG.ÏÏKOBOM  OÔMGHG  OÔpaÔOTaiIHblX  CHCTGMHblMH  fl^aMH  ßC- 
peBbGB  ^OCTHraiOT  3HaHHTGJIbHbIX  pa3MGpOB.  Mx  IianpaBJIGHHOCTb,  BGJIHBIIIia  H  ^JIII- 
TGJIbHOCTb  3aBIICHT  OT  MHOrHX  (JiaKTOpOB,  r.HaBHGHIHHMH  H3  KOTOpblX  OKa3aJIHCb  BII^O- 
BblG  OCOOGHHOCTH  H  (|)H3H0JI0rHlIGCK0G  COCTOHHHG  paCTGHHH  B  MOMGHT  OnpbICKHBaHHfl, 
KOHpGHTpapHH  HHCGKTHIJHfta,  a  TaK>KG  norO^HblG  yCJlOBHH.  npii  HpOHHX  paBHbix  ycjio- 
BHHX  H3MCH6HHH  B  yrjIGBOflHO-ÔGJIKOBOM  OÔMGHG  JIHCTB GHIIblX  nopOfl  (TOHOJIb)  HO  CpaB- 
HGHHIO  C  XBOHIIbIMH  (COCIia)  HOCHT  60JIGG  TJiyÖOKHH  XapaKTGp. 

Bjihhhhg  ciiCTGMHbix  h/job  Ha  yrjiGBOfliio-ÖGJiKOBbiH  o5mgh  yKa3aiiHbix  nopoß  B  HGp- 
Byio  HOJIOBHIiy  BCrOTapmi  HBJIHGTCH  MHHHMaJIbHblM,  HTO  OÔTbHCHHGTCH  ÒOJIbEHOH  CKO- 
pOCTblO  flGTOKCIIKapiIH  HA^  H  yCIIJIGHHblM  pOCTOM  TKaHGH  B  3T0  BpGMH. 

CHJia  H  npOAOJI/KHTGJIblIOCTb  BJIHHHHH  HAGE  pG3KO  B03paCTai0T  npn  npHMGHGHHH 
HX  BO  BTOpOII  HOJIOBHHG  BGrGTapHII  (HlOJIb  —  aBFyCT) ,  HTO  BbipaHiaGTCH  3HaBIITGJIbHbIMII 
H3MGHGHHHMH  B  CO^Gp/KaHIIH  yrjIGBOAOB  H  aMHHOKHCJIOT.  3tO  OÖ^bHCIIHOTCH  yBGJIHHG- 
HHGM  CTOHKOCTH  Hfla  B  paCTHTGJIbHblX  TKaHHX  lia  (|)OHG  CTaÓHJIHSapHH  $H3HOJIOrHUe- 
CKHX  npopGCCOB. 

B  3aBHCHMOCTH  OT  AaBHOCTH  OnpblCKIIBaHHH  H  BGJIHHlIHbl  npHMGHHGMOH  KOHpGH- 
TpapiIH  HIICGKTIipiIAa  IianpaBJIGHHOCTb  H3MGHGHHH  B  yrJIGBOAHO-ÔGJIKOBOM  OÔMGHG  MG- 
HHGTCH.  CjiaÖbIG  KOHU,GHTpaD,HH  HAOB,  npHMCHHGMbIG  odblHIIO  FJlft  ÖOpbÖbl  C  OTKpbITO 
JKHByipHMH  HaCGKOMbIMH  H  HG  OÔGCHGHHBaiOipHG  A^HTeJIbHOH  HHTOKCHKaqHH,  BbISbIBaiOT 
CTIIMyJIHPHK)  yrjIGBOAOB  II  aMHHOKHCJIOT  y  COCHbl  H  TOnOJIH.  npll  3T0M  BOSpaCTaGT 
KOJIHHGCTBGHHOG  COAGpìKaHHG  CBOÖOAHblX  aMHHOKHCJIOT.  HpiIMGHGHHG  60JIGG  CHJIbHblX 
KOHpGHTpapiIH  HHaKTHBHpyGT  yTJIGBOAHO-ÖGJIKOBblH  o5mGH,  B  CBÍI3H  C  HGM  IiaÖJHOAaCTCH 
yMGHblIIGHHG  odlgero  KOJIHHGCTBa  CaxapOB  H  PiaKOnjIGHIIG  aMHHOKHCJIOT.  HpiI  3TOM  BCG 
KOJIIIHGCTBGHHblG  H3MGHGHHH  B  àMHHOKHCJIOTHOM  COCTaBG  HpOHCXOAHT  Ila  (|)OHG  HGH3- 
MGHHOrO  KaHGCTBGHHOTO. 

MHaKTHBapHH  AOCTIiraGT  MaKCIIMyMa  Ha  7 — 10-G  CyTKH  II  B  3aBHCHMOCTH  OT  nGpG- 
HHCJIGHHblX  BbIHIG  (j)aKTOpOB  npOflOJUKaGTCH  OT  HGCKOJIbKIIX  HG^GJlb  flO  IieCKOJIbKHX  MG- 

chu,6b.  Ha  cjiGAyioin,HH  nocjiG  oöpaöoTKH  toa  nepBotianajibHoe  yniGTeime  cmghhgtch 
CTIIMyjIHAHGH,  KOTOpaH,  nOCTGHGHHO  3aTyXaH,  o6liapy}KHBaGTCH  B  TGHGHHG  2  —  3  BGTGTa- 
pnoiiHbix  nGpnoAOB. 

Beo  H3MGHGHHH  B  yTJIGBOAHO-ÖGJIKOBOM  OÔMGHG  ApeBeCHblX  nopOA  nOA  BJIHHHHGM 
CHCTGMHbIX  HAOB  60JIGG  pG3KO  npOHBJIHIOTCH  B  3aCyiHJIHBbIG  TOAbl.  YCHJlGHHaH  OOBOAH6H- 
HOCTb  paCTHTGJIbHblX  TKaHGH  B  TOAbl  C  OÖHJIbHbIMH  OCaAKaMII  CnOCOÒCTByGT  yCKOpGHIIIO 
HopMajiH3an;HH  npopecca. 

TaKHM  o5pa30M,  ABHCTBIIG  BHyTpnpaCTHTGJIbHblX  HHCGKTHD,HAOB  Ha  BpGAHblX  JIGCHblX 
HaCGKOMbIX  CKJiaAbIBaGTCH  H3  HGnOCpGACTBGHHOTO  TOKCHHGCKOTO  3(|)(|)GKTa  H  KOCBGHHOTO 
BJIHHHHH  H6p63  H3MGHGHHG  ÒHOXHMHHGCKHX  KaHGCTB  paCTHTGJIbHblX  TKaiIGH. 


INFLUENCE  DE  L’INTOXICATION  AU  LINDANE  SUR  L’OVOGENËSE  ET 
LES  NEUROSÉCRÉTIONS  PROTOCÉRÉBRALES  DE  MUSCA  DOMESTICA  L. 

F.  Ramade 

(Laboratoire  de  Zoologie  INA,  Paris,  France) 

Nous  avons  pu  constater  chez  la  mouche  domestique  que  la  Lindane  modifiait  de 
façon  différente  le  potentiel  biotique  selon  la  dose  à  laquelle  il  était  appli¬ 
qué;  il  présente  un  effet  stimulant  sur  la  fécondité  aux  doses  inférieures  à  la  DL50 
et  au  contraire  une  action  stérilisante  pour  de  plus  fortes  concentrations.  Il  existe  un 
optimum,  situé  au  voisinage  de  la  DL2o,  pour  lequel  nous  avons  observé  que  le  nombre 
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moyen  d’adultes  produits  par  les  femelles  traitées  est  supérieur  de  50%  à  celui  du 
témoin. 

Nous  déduisons  de  ces  recherches  que  le  Lindane  n’agit  pas  directement  sur 
l’ovaire,  car,  s’il  en  était  ainsi,  le  potentiel  biotique  des  femelles  survivantes  devrait 
décroîre  de  façon  continue  en  fonction  de  la  dose  appliquée.  Au  contraire,  les  va¬ 
riations  de  potentiel  biotique  des  femelles  survivantes  exprimées  en  fonction  de  l’im¬ 
portance  de  l’intoxication  qu’elles  ont  subie  suggère  plutôt  que  le  Lindane  agit  indi¬ 
rectement  et  provoque  deux  phénomènes  antagonistes  l’un  favorable  (prédominant 
aux  faibles  doses),  l’autre  défavorable  (prédominant  aux  fortes  doses). 

Des  ovaires  d’individus  ayant  reçu  un  traitement  au  Lindane  qui  a  entraîné  une 
mortalité  de  40%,  sont  de  taille  nettement  plus  faible  que  ceux  de  femelles  témoin 
du  même  âge.  On  remarque  que  ces  ovaires  ont  un  aspect  apparemment  normal  mais 
qu'ils  présentent  une  structure  comparable  à  celle  d’un  stade  plus  jeune.  L’intoxica¬ 
tion  provoque  donc  un  retard  dans  la  vitellogénèse. 

Pour  les  doses  supérieures  à  la  DL50,  qui  provoquent  au  contraire  une  diminution 
de  fécondité,  le  retard  de  développement  est  encore  plus  grand.  Une  proportion  d’in¬ 
dividus,  de  plus  en  plus  élevée,  conserve  même  indéfiniment  des  ovaires  d’aspect 
juvénile  ou  de  moindre  taille  que  ceux  d’individus  témoin  du  même  âge.  On  observe 
chez  certains  d’entre  eux  un  nombre  anormalement  élevé  d’atrésies  folliculaires. 

Les  ovaires  d’individus  intoxiques  à  de  fortes  doses  sont  souvent  asymétriques, 
à  l’image  de  ce  que  Lineva  a  décrit  après  empoisonnement  au  DDT  ou  au  Diazmon. 
Il  se  produit  un  développement  asynchrone  des  follicules,  certaines  ovarioles  renfer¬ 
mant  des  ovocytes  bien  formés  tandis  que  dans  d’autres,  contiguës  aux  précédentes, 
les  follicules  se  trouvent  encore  au  stade  de  la  prévitellogénèse. 

On  remarque  en  outre  de  nombreuses  atrésies  folliculaires  dans  les  ovaires  de 
mouches  intoxiquées,  et  des  phénomènes  de  pycnose  apparaissent  dans  les  follicules 
ayant  atteint  le  stade  du  développement  ovocytaire  auquel  débute  le  dépôt  vitellin. 

Ces  perturbations  de  l’ovogénèse  ne  semblent  pas  résulter  d’une  action  directe  du 
Lindane  sur  l’ovaire  mais  d’un  effet  indirect  du  toxique.  Pour  en  donner  une  preuve 
expérimentale,  nous  avons  essayé  de  déterminer  si  le  Lindane  ne  provoquait  pas  d’al¬ 
tération  dans  les  cellules  neurosécrétrices  de  la  pars  intercerebralis,  qui  ont  précisé¬ 
ment  pour  rôle  de  contrôler  la  vitellogenèse  chez  les  insectes.  Nous  avons  été  surpris 
de  constater  que  les  ovaires  de  femelles  ayant  survécu  à  de  fortes  doses  de  Lindane 
présentent  un  aspect  comparable  à  celui  qu’ils  revêtent  chez  les  insectes  ayant  subi 
une  ablation  de  la  pars  intercerebralis  au  allatectomisés. 

La  microscopie  ordinaire  et  électronique  nous  ont  permis  effectivement  de  mettre 
en  évidence  de  telles  altérations. 

Sur  des  préparations  histologiques  de  cerveaux  colorées  à  la  fuchsine  paraldéhyde, 
les  flaques  de  neurosécrétions  sont  finement  granulaires  chez  le  témoin  et  beaucoup 
plus  chromophiles,  en  quelque  sorte  empâtées,  chez  les  individus  intoxiqués  à  l’éclo¬ 
sion.  Ce  qui  reflète  un  défaut  d’évacuation  —  du  matériel  neurosécréte  qui  s’accumule 
dans  le  perikaryon  des  cellules  neurosécrétrices.  La  microscopie  électronique  confirme 
et  complète  ces  observations.  Alors  que  chez  le  témoin,  le  cytoplasme  est  envahi  par 
de  nombreux  granules  élémentaires  de  neurosécrétion  ayant  un  diamètre  moyen  de 
1.500  à  2.500  Ä  —  on  constate  une  décroissance  de  leur  nombre  chez  les  femelles 
traitées  au  Lindane,  tandis  que  certains  fusionnent  en  grains  de  taille  anormalement 
grande. 

Chez  les  femelles  ayant  présenté  des  symptômes  avancés  d’intoxication  (stade 
knock-down),  nous  constatons  la  disparition  quasi  totale  de  ces  grains  élémentaireis 
de  neurosécrétion  dont  le  contenu  semble  se  vider  dans  le  cytoplasme.  On  remarque 
d’ailleurs  par  place  quelques-uns  de  ces  grains  vides,  osmophobes,  réduits  à  leur 
enveloppe  corticale. 

Ces  aspects  histopathologiques  de  l’action  du  Lindane  suggèrent  que  les  pertur¬ 
bations  ovariennes  provoquées  par  cet  insecticide  ne  résultent  pas  d’une  action  directe 
du  toxique  sur  l’ovaire.  C’est  par  l’intermédiaire  d’une  altération  des  cellules  neuro- 
sécrétrices  de  la  pars  intercerebralis ,  et  des  mécanismes  neurohumoraux  qui  contrôlent 
la  vitellogénèse  que  cet  insecticide  agit  sur  les  phénomènes  reproducteurs. 


LIPIDS  OF  TROGODERMA  GRANARIUM  EVERTS  IN  RELATION 

TO  DDT  RESISTANCE 

K.  D.  P.  Rao,  H.  C.  Agarwal 
(Department  of  Zoology,  University  of  Delhi,  India) 

It  has  been  shown  that  the  larvae  of  Khapra  beetle,  Trogoderma  granarium  Everts 
are  highly  resistant  to  DDT  whereas  the  adults  can  be  easily  killed  by  it.  It  has  been 
observed  by  several  workers,  that  the  lipid  content  is  more  in  insects  resistant  to  in¬ 
secticides  than  their  susceptible  counterpart  (Fast,  1964).  In  the  present  study  li¬ 
pids  of  the  mature  larvae  and  adults  of  T.  granarium  were  investigated. 
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Lipids  from  the  larvae  and  adults  were  extracted  and  washed  according  to  the 
method  of  Folch  et  al.  (1957)  and  the  weight  of  total  lipids  obtained  by  drying  known 
aliquots.  The  neutral  lipids  and  the  phospholipids  were  separated  by  silicic  acid  chro¬ 
matography  (Borgstrom,  1952),  and  the  total  neutral  lipid  and  phospholipid  contents 
determined  as  above. 

The  neutral  lipids  were  separated  by  thin  layer  chromatography  using  the  sol¬ 
vent  system,  n  hexane-diethyl  ether-acetic  acid  (90  :  10  :  1)  and  the  content  of  diffe¬ 
rent  glycerides  determined  as  glyceride-glycerol.  The  phospholipids  were  also  analysed 
by  thin  layer  chromatography  employing  chloroform,  methanol  and  7  M  ammonia 
(115 : 45 : 7.5)  as  solvent  system  and  phospholipid-phosphorus  was  estimated  in  the 
various  components.  The  identity  of  the  various  components  was  confirmed  by  chro¬ 
matography  on  silicic  acid  impregnated  paper,  their  reaction  with  different  developing 
reagents,  hydrolysis  of  the  bases  etc.  The  lipid  content  of  larvae  and  adults  of 
T.  granarium  (%  fresh  wt.  of  insect)  is  given  below: 


Larvae 

Adult 

Total  Lipid . 

.  .  .  26.7 

9.59 

Total  Neural  Lipid . 

...  24.12 

8.1 

Total  phospholipid . 

.  .  .  1.46 

1.49 

The  total  lipid  content  of  larvae  was  about  three  times  that  of  the  adults.  The 
predominant  decrease  in  the  lipid  of  adults  being  due  to  a  decrease  of  the  neutral 
lipid  content.  Triglycerides  formed  about  90%  of  all  the  glycerides.  The  neutral  li¬ 
pids  detected  in  each  stage  were  monoglycerides,  diglycerides,  triglycerides,  sterols', 
sterol  esters  and  free  fatty  acids. 

In  both  larvae  and  adults  the  most  abundant  phospholipid  was  phosphatidyl 
ethanolamine,  about  29  and  38%  of  the  phospholipids  respectively.  Phosphatidyl 
choline  was  about  22  and  37%  in  larvae  and  adults  respectively.  The  other  phospholi¬ 
pids  detected  were  phosphatidyl  serine,  phosphatidyl  inositol,  sphingomyelin,  and 
polyglycerol  phosphatide.  Phosphatidyl  serine  was  about  8%  in  larvae  and  2%  in 
adults. 

Thus  we  have  seen  that  in  the  larvae,  which  are  resistant  to  DDT,  the  lipid  con¬ 
tent  is  three  times  that  of  adults,  which  are  susceptible.  Further  there  are  quantita¬ 
tive  differences  in  the  phospholipids  of  the  two  stages. 


H3yBEHHE  BJIHHHHH  HEKOTOPBIX  KAPMAEATHbIX 
HHCEKTO-AKAPHIJHAOB  HA  rEMOJIHMOy  KJIE1I1,EÏÏ 

HYALOMMA  ANATOLICUM  KOCH 

A 

S.  D.  Rodin  —  C.  JJ.  PopH 

(BcecoK)3Hbiü  uhctutìjt  dKCTiep UMeiiTCLJibHoü  eerepunapuu ,  M0CK6CL,  CCCP) 

HaMH  HCCJiegOBaHo  Bjinanne  ceBima  (Ha(J)THJi-a-MeTHJi-Kap6aMaTa),  gHRpe3iiJia 
(gHKpe3HJioBoro  9(|)iipa-a-MeTiiJiKap6aMHHOBOH  khcjiotli)  h  iix  cm  ecu  (1  :  1)  Ha  reMO- 
u,htbi  reMOJiiiM^Bi  caMOK  RJiergeñ  Hyalomma  anatolicum  (Koch,  1844). 

PaöoTa  npoBOgnjiacb  Ha  rojiogHbix  Rjieigax,  b  B03pacTe  5—6  gHeä  c  MOMeHTa  3a- 
BepmeHHH  MeTaMop$03a  H3  hhm<|).  Mcno.nb30BajiHCb  RjieigH  ogHoii  nonyjmngm,  nojiyneH- 
Hbie  npn  KyjibTHBiipoBaHHH  Ha  KpojuiKe. 

ApeTOHOBbie  pacTBopw  anapnippoB  HaHOcnjiH  MeTajunraecKon  neTJien  oö'beMOM 
1  MKJi  Ha  CHHHKy  Rjieiga:  ceBHua  —  0.125  MKr,  gHRpe3iuia  —  0.5  mki\  h  hx  cMecb 
0.0625  +  0.0625  mri\  OôpaôaTbiBajm  ne  MeHee  10  caMOK  Rjieigen  na  BapnaHT.  B  koh- 
TpojibHOM  BapnaHTe  Ha  10  Rjieigen  HaHocnjm  Tanoe  nm  ROJiimecTBo  ageTona  h  10 
ocTaBjiHJiH  HeoöpaöoTaHHbiMii.  Bcex  Rjieigeñ  xpaHHJin  b  oKCHKaTopax  npn  TeMnepaType 
27°  G.  OöpaooTaHHbix  aRapngngaMH  Rjienjen  nornöjio  6ojiee  50%,  a  KOHTpojibHbie  6bura 

TKIIBbl. 

reMOJiHM(|)y  nojiynajiH  H3  npoKCHMajibHbix  OTpe3KOB  Hor,  HaHocnjin  Ha  RBapgeBbie 
npegMeTHbie  CTeKJia.  MasKH  BbicymHBajin  b  Teuenne  4—5  miih.  Ha  B03gyxe,  (JniKCHpo- 
BajiH  b  >khakocth  Kapuya  50  cen.  nocjie  c^HKcapim  mb3kh  xpamijin  b  96°-m  aTaHOJie. 

HyKJieHHOBbie  khcjiotbi  b  reMognTax  RjieigeÉ  H3yuajm  c  homoih+io  MimpocKona 
MyO-5,  npn  gJiHHe  bojihbi  265  mk.  MiiRpo<|)OTorpa(|)HpoBaHHe  npoH3BOgnjm  npn  o6a>eR- 
THBe  58x,  OKyjmpe  8X  nog  rjinpepimoBOH  HMMepcnen.  PHK  H3  kjictok  ygajiHJiH  10%-m 
BogHbiM  pacTBopoM  xjiopnoH  KHCJiOTbi  npn  TeMnepaType  37°  C  b  Tenerme  15  mhh. 

B  Ma3Kax  H3  reMOJiHM(|)bi  Rjieigeñ,  ROHTpojibiibix  h  oöpaöoTamibix  npenapaTaMii, 
o6napy>RHBajiH  reMogHTbi  Tpex  BiigoB:  Tpo^oiprrbi,  (JmrogHTbi  h  nporeMOgHTbi.  B  Tpo- 
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rJ)OniiTax  KOHTpojiBHLix  KJierpeH  PHK  co^epjKHTCH  b  flßpe  h  MWK^y  BanyojiHMH  h;hto- 
iuia3MBi.  JJHK  pacnpe^eJieHa  paBiioMepHo  b  xpoMaTHHOBbix  rjibiGnax.  B  $arou,HTax  PHK 
h  /JHK  o6napy>KiiBaK)TCH  b  Bii^e  tjibiGok,  3in|)(|)y3H0  pacnojioHieHiibix  b  iiftpe.  KaM- 
onajibHBie  kjigtkh  (nporeMopiiTbi)  GoraTbi  PHK  h  flHK. 

B  CTpyKType  (¿opMeHHLix  sjigmghtob  reMOJiHM(|)bi  KJieirçeii,  oGpaGoTaimbix  aKapmi,H- 
¿jaMii,  ycTaHOBjieiibi  rjiyGoniie  H3MeHemiH.  HaGniOßaeTCH  Muoro  paspyinemiLix  Tpo$o- 
piITOB  C  IieCKOJIBKHMII  HflpaMH  (MHOTOHßepHbie  TpO(|)OII,HTbl),  IiapyiHaeTCH  BaKyOJIH3a- 
pun  npoTonjia3Mbi.  3iiaHHTejibiio  yMeHbinaeTCH  KOJinnecTBo  KpynHbix  (^aropHTOB  h 
pe3Ko  yBejiiiBiiBaioTca  nporeMopiiTbi. 

B  reMOJiiiM(|)e  Kneipen,  oGpaGoTamibix  cMecbio  haob,  oGitapyHvHBajin  Gojiee  CHJibHbie 
mbmghghhh,  a  iiMeHHo  nojiHoe  pa3pymeHiie  u,iiTonjia3Mbi  tpo(J)oh,htob,  noHBJieime  ypofl,- 
.iiiiBbix  c|)opM  reMopiiTOB,  aMHTOTH^ecKoe  ^ejieHiie  KJieTOK,  He  HaGniOßaeMoe  b  reMo- 
jiHM(|)e  KoiiTpojibiibix  KJieipeñ.  npn  flencTBiiii  ceBiraa,  ,n;HKpe3HJia  h  hx  CMeca  nponcxo- 
;j,ht  yMeubmemie  PHK  bo  bcgx  reMopiiTax. 

Oniicaimoe  Bbirne  peaKTHBiioe  H3MeHeHHe  <|)opMeHHbix  sjieMeHTOB  reMOJiHM$bi  npn 
iiaucceiniH  aKapiipn^OB  Ha  Kneipen,  BbipaHiaioipeeca  pe3KiiMH  Mop^ojiorHHecKHMH  h 
<|)yHKU,iioHajibiibiMii  H3MeHemiHMH  b  reMopmax,  ^aeT  ocHOBanne  nojiaraTb,  hto  reMo- 
piiTbi  npiiHHMaiOT  aKTHBHoe  ynacTiie  b  HeHTpajiii3aii,Hii  TOKcnnecKoro  ftencTBiin  h^ob, 
npn  3T0M  Tpoc^opHTbi  h  <|)aroii,HTbi  nrpaiOT  Be^yipyio  pojib.  Paspymeirabie  KJieTKH  reMo- 
JIHM(J)bI,  BepOHTHO,  CTHMyjIIipyiOT  TeMO  JHITHHeCKIie  (fjyHKpHII  KpOBeTBOpHbIX  OpraHOB, 
HGM  oG'bHctmeTCH  yBGJiHHeHiie  KOJiHHecTBa  nporeMopHTOB  npn  bo3^ghctbhh  anapupHii;- 
libix  npenapaTOB. 

AMiiTOTiiHecKoe  ftenemie  KJieTOK  nop;  B03p;eHCTBHeM  cMecu  HaHociiMbix  aKapiipupoB 
xapaKTepii3yeT  rjiyGimy  H3MeHenHH  {^HsuojiorHHecKHx  cæbiitob  b  KJieTKax  reMOJiHM^bi, 
a  noHBjieHiie  ypop.JiiiBbix  (|)opM  reMopHTOB  motkho  oGTHictiHTb  HapymeimeM  CHHTe3a 
PHK  H  A HK. 


H3yHEHME  3CTEPA3HOH  CnEIJHOHHHOCTH  KOMHATHbIX  MYX, 
PE3MCTEHTHBIX  K  OOCOOPOPrAHHHECKHM  HHCEKTHL^H^AM 

S.  A.  Roslavtseva,  P.  W.  Popov,  A.  S.  S  e  d  y  k  h  —  C.  A.  P  o  c  ji  a  b  h,  e  b  a, 

n.  B.  n  0  n  0  b,  A.  G.  Ceftbix 

(Bcecoto3Hbiü  HayHHO-uccjiedôearejibCKUü  uhctuti/t  xuMunecKUX 
cpedcre  3au\UTbi  pacrenuu,  Mocnea,  CCCP) 

Pap  iiccjiepoBaTejieii  (Bati-AcnepeH  11  OnnenoopT,  njiann  h  Ehtjih)  otmgthjih 
y  ycTOHHHBbix  pac  iiaceKOMbix  (KOMHaTiibix  Myx)  noHiiHietiiibiH  ypoBeiib  HeKOTOpbix 
aJIH3CTepa3.  OhH  CBH3bIBaJIH  B03HIIKH0BeHIie  yCTOHHHBOCTH  CO  CBOeo6pa3HeM  AGHTeJIb- 
HOCTII  3THX  3H3HMOB  KaK  peTOKCIipiipyiOipilX  CIICTeM. 

HaMH  uccjiepoBaHa  3CTepa3Han  cnepn^inmocTb  aii,eTHJixojiHH3CTepa3bi  (AX3),  xo- 
.niiH3CTepa3bi  (X3),  MeTiiJi6yTiipaT3CTepa3bi  (MB3),  TpHGyTHpiraa3bi  (TB)  h  (J)eHHJian,e- 
TaT3CTepa3bi  (OA3)  pe3HCTeHTiioH  pacbi  M,  BbiBepemioH  bo  BHHHXC3P  113  ayBCTBii- 
TGJibiioH  pacbi  (S)  cejieKpneii  MajiaTHOHOM. 

Paca  M  HMejia  MaKciiMajibHbiii  (|)aKTop  pesHCTeiiTHOCTH  (OP)  k  MajiaTHOHy-16  h 
Gbuia  b  3—8  pa3  Menee  ycToñaiiBa  k  MeTiiJiapeTo^ocy  (OP-pnMeTHJi-S-KapGaTOKCHMe- 
THJiTiioc|)oc(|)aTy),  poropy  h  MerajisTiumapaTiioHy. 

IIpH  cejieKpiiH  pacbi  M  MaJiaTiionoM  c  24-ro  hokojighhh  otmgthjih  CHHHiemie 
ypoBHH  MB3  h  OA3.  OA3  pacbi  M  Gbuia  poKa3yeMo  Menee  aKTHBHa,  neM  pacbi  S,  hto 
AOKa3biBaeTcn  npn  P  =  0.1.  ypoBeiib  AX3,  X3  h  TB  opimaKOB  y  3thx  pByx  pac.  Pa3jiH- 
HHe  ne  ,n;oKa3biBajiocb  panie  npn  P  =  0.1. 

npn  conocTaBjieiiiiH  pniiaMiiKii  ypoBHH  3CTepa3  no  noKOJieniiHM  h  OP  Ka3ajiocb, 
HTO  xapaKTep  npHBbix,  OTpaHiaiomux  ypoBeHb  MB3  h  OA3,  Kan  Gbi  oTpnpaTejibHO  Kop- 
pejiiipyeTcn  c  kphboii  ii3MeHeHHH  OP.  Ornano  CTaTHCTHnecKii  noppejinpun  Me>K^y  ii3Me- 
lieHHHMH  OP  h  ypoBHH  MB3  h  OA3  He  ycTanoBJieHa.  Kos^c^npHeHT  Koppejiapnii 
r±m  =  — 0.50±0.26. 

He  Han^eHO  AOKa3yeMbix  pa3JiiiHiiH  b  ^iraaMHKe  rnji;pojiH3a  apeTiijixojiiiHa  roMore- 
HaTaMH  pac  M  h  S  nan  Ge3  imniGHTopa,  Tan  it  b  npucyTCTBim  MajiaTiiona.  CnopocTii 
rii/];pojiH3a  apeTHJixojiiiHa  Gbijiii  o^HHaKOBHMH,  cooTseTCTBemio  0.30  h  0.23  mkmojih/mhh. 

KpHBan  flHHaMHKH  THApojiH3a  MeTHjiGyTHpaTa  roMorenaTOM  pacbi  M  Ge3  iiiiniGH- 
Topa  pacnojiarajiacb  mme  kphboii  pacbi  S,  ho  npHpaipenne  cKopocTH  (A)  rHApojni3a 
y  pacbi  M  Gbijio  Tanoe  Hie,  nan  y  pacbi  S,  cooTBeTCTBeimo  0.44  11  0.43  mkmojih/mhh.  Cjie- 
HiOBaTejibHO,  npn  cejienpini  MB3  KanecTBeHHo  ne  ii3MeHHJiacb,  npoH3omjiii  kojhihgct- 
BeHHbie  H3MeHeHHH. 

MajiaTHOH  (A03a  1.9  mkmojih/mji  roMorenaTa)  imniGiipoBaji  MB3  pacbi  M  Meiibme, 
neM  pacbi  S.  A  CKopocTen  rH^pojni3a  Gbijiii  0.34  h  0.27  memojigii/miih.  cooTBeTCTBeHHo. 
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ME3  pacBi  M  öojiee  ycTOHHHBti  k  AehcTBino  MajiaTHOHa.  I50  AJin  MB3  pac  M  u  S  —  26 
h  3.3  •  10-5  MOJieii. 

PeaKpHH  MB3  c  HopMajiBiiBiM  cyöcTpaTOM  6e3  HiirnÖHTopa  y  oöeiix  pac  mjia  c  3a- 
MCAJieHHeM,  a  b  npacyTCTBHH  MajiaTHOHa  —  c  ycKopeiraeM.  Mo>kho  npeAnojioHŒTB,  uto 
6e3  MajiamoHa  MB3  B03o6HOBjiHJiacB  cjia6o,  a  b  npiicyTCTBHH  MajiaTHOHa  —  iihtohchb- 
nee,  ocoôchho  ÔBicTpo  y  pacti  M.  Majiaraon  cTHMyjmpoBaji  o6pa30Bairae  MB3,  rio9TOMy 
AJin  ee  HHrnÔHpOBaHHH  b  pace  M  TpeöoBajiocB  öojiBinee  KOjmuecTBo  mnridHTopa,  uto 
HBJiaeTCH  npOHBJieHHOM  pe3IICTeHTH0CTH.  ÜO-BHAHMOMy,  npn  CeJIGKAHH  MaJiaTHOH  B03- 
AeñcTBOBaji  ne  nenocpeACTBeHHO  na  MB3,  a  Ha  CHHTe3iipyioiAHe  ee  chctgmbi  h  npe- 
Kypcop. 

^encTBHe  paajinuHBix  BerqecTB  Ha  CHCTeMBi,  CBfl3amiBie  c  CHHTe30M,  h  hchojibbo- 
Bamie  npenypcopa  MOHîeT  6bitb  pa3HBiM  b  3aBncnM0CTH  ot  BHAa  h  pacBi  HaceKOMBix, 
cejieKTnpyiomero  areiiTa  h  H3yuaeMoro  imrnÔHTopa.  Tan,  y  pacBi  A,  cejieKTiipoBaHHOH 
CHanajia  Ana3HH0H0M,  a  3aTeM  MeTHJiaTiumapaTHOHOM,  ypoBeHB  MB3  h  OA3  6biji  TaioKe 
necKOJiBKO  HHHîe,  ueM  y  pacBi  S,  ho  9th  3CTepa3Bi  6bijih  6ojiee  uyBCTBHTejiBHBi  k  Me- 
THJiAeMeTony,  neM  9CTepa3Bi  uyBCTBHTejiBHOH  pacBi,  b  1.7  h  2.7  pa3a. 

ConocTaBjieuHe  K09(|)(|)HH;HeHTa  CHHeprH3Ma  (K.  C.)  h  OP  ajih  komhbthbix  Myx 
pac  S,  M  h  A  no  onBiraM  c  MajiaTHOHOM  h  Aß9THJiMeTiiJiTHod)oc(|)aTOM  noKa3BiBaeT 
(cm.  TaÖJIHpy),  UTO  OCHOBHBie  MexaHH3MBI  pe3HCTeHTHOCTH  II  CHHepriI3Ma  pa3JIHHHBI  H 
ynpaßjiHiOTCH  pa3JinuHBiMH  reHaMH. 
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A  QUANTITATIVE  APPROACH  ON  RELATION  BETWEEN  THE  JOINT  ACTION 
OF  INSECTICIDES  AND  INSECTICIDE  RESISTANCE 

I 

S.  Sakai 

(Daito  Bunka  University ,  Takasaka,  Saitarna,  Japan) 


The  joint  action  of  insecticides  is  a  very  much  interesting  field  in  entomology. 
Bliss  (1939)  proposed  first  the  concept  of  this  action  and  his  concept  quite  clearly 
classified  this  phenomenon.  The  author  (1960)  proposed  the  new  classification  in¬ 
volving  the  pseudo-joint  action  and  attempted  to  study  on  the  connection  between  the 
insecticide  resistance  and  joint  action  (1966).  Now,  the  author  attempts  to  make  about 
a  simple  schema  of  the  quantitative  relathionship  between  both  phenomena.  The  mixed 
or  alternative  application  of  insecticides  is  one  of  the  best  method  for  preventing 
resistant  insects.  It  has  different  limitation  in  deciding  whether  the  mixture  or  alter¬ 
native  application  are  effective  or  not  for  controlling  resistant  insects. 

The  joint  action  may  contain  possible  combinations  among:  synergist,  detoxi¬ 
cation  agent,  pheromone,  enzyme  system  inhibitor,  mutation  inducing  agent,  antimeta¬ 
bolite,  insecticides  with  no  cross  resistance,  and  careful  cumulative  combination  among 
insecticides.  The  mixture  may  select  insects  to  become  resistant  more  rapid  than 
insecticide  alone  if  the  components  have  similar  modes  of  action  but  even  the  mix¬ 
ture  of  similar  modes  may  be  effective  in  high  killing  dose  if  the  resistance  happen 
from  the  point  of  view  of  the  probability  of  mutation.  If  mutation  happen  generally 
in  the  range  of  10~5  to  10"10,  the  ratio  of  the  mixture  may  happen  in  10~10  to  10-20. 
The  mixture  also  may  generally  the  possibility  of  preventing  the  development  of 
resistant  insects  if  the  components  have  no  or  negative  correlation  of  tolerance, 


0>p>— 1. 

The  general  equation  in  simple  similar  joint  action  if  +  ^2  +  •  •  •  +  ™n  —  1» 
0  =  ßi/7]»*  P  =  ~M-  ßi  ==  ^2  —  •  •  •  =  ß«>  ^  m  —  ai  +  ß  l°g  (Di  +  k2D2  -f-  k3D3  -j-  .  • .  +  knDn) 
•  •  •  •(!)>  Ym  —  ai  +  ß  log!71!  +  ^'27l2  +  +  •  •  •  +  knT:n)  Dm  ....(2),  and  VTO  =  0  1ogX 
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X 
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+  0  log  Dm - (3) 


where  Y  is  probit;  D  —  dose;  k  —  rela¬ 
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tive  potency;  ti  —  proportion  of  component,  and  p  —  correlation  of  tolerance.  In  the 
simple  model  in  the  mixed  heterogeneous  population  between  susceptible  and  resi¬ 
stant  atrains,  ->  S,  (Proportion:  S  +  R  —  1).  Hewlett  and  Plackett  (1949 — 

1967)  proposed  the  theory  that  contains  more  generalized  equation  about  joint 
action  theories  than  those  of  Bliss  (1939)  and  Finney  (1942),  and  the  equations  of 
joint  action  in  homogeneous  population  are  able  to  extend  even  in  the  heterogene¬ 
ous  mixed  population  between  both  strains  as  pointed  out  by  Hewlett  (1966)  and 
Sakai  (1966)  when  the  equation  is  given  by  Pm  =  SPg  -f-  RPr - (5)  and  Pm  = 

i 

=  2 p*%* 

»=1 

In  the  approximate  estimation,  if  the  difference  <  about  0.5  Probit,  y  =• 

—  6  log  [.S7!  antilog  (as^)  +  P71  antilog  (aÄ/6)]  +  6  log  D  ....(4).  The  relation  between 

the  dose  applied  and  the  acting  dose  which  reaches  at  the  site  of  action  (Stringer, 
1948;  Hewlett  et  al.,  1950)  is  represented  as  co  =  - (7).  The  extension  in  S 

or  R  are  given  by  us  ps  .  D18  - (8)  or  aR  =  ¡xR  .  DiR - (9).  If  f\s=  f]R,  DS=DR , 

and  l^>fx^>0,  o)s  >  u>R  or  fx5  ]>  pR  ....(10).  Respective  mortalities  are  represented 
as  Ps=Pr(ds ,  co5)  or  (dfi,  cos)  ç  Ps  ....(11),  and  PR=  Pr  (dR,  o>Ä)  or  (dR,  <oR)  £ 

Ç  PR _ (12).  Then  the  mixed  population  between  S  and  R;  Pm  =  Pr  (ds,  dR,  coÄ,  cofí^ 

or(ds,  dRiu>s,  co^)  ç  Pm _ (13),  where  P  —  mortality,  D  or  d  —  dose  applied,  co  — 

acting  dose,  p  and  y  —  parameter. 

The  possible  ways  for  preventing  or  controlling  the  resistant  insects  are  mainly 

given  by  the  following  equations  from  (14)  to  (19):  If  upRAG  =  PpRAcDr‘FRAG ,  PpRAC  = 
=  Pr  (dpRAC,  a ipRAC )  (14).  The  form  required  for  the  practical  control:  i¡ pRAC = 

—  r¡s  =  r¡Ri  ¡xs  =;  pR  .  k,  k  y>  1 ,  PpRAc  ^  ! as  ^  Pr  an(^  Pr  ’  ^  P  s  •  •  •  •  0  5)*  If  mprag  ~ 

=  coÄ  and  <apBA(j  =  nR'k’  diFRAG,  1  :  co^  <  ¡xR  .  k  •  d^frag  ....  (16).  2:  u>s  ^ 

<  pD7!:  new  insecticide  ....(17),  3:  Pm  —  Pr( col5  co2,  ...  cort,  d2,  . ..,  dn)  ^  Ps 

....(18).  Pm  —  P1-\-  P2:  The  extremity  for  control;  Complete  negative  correlation 

_ (19).  4:  Rotation  based  upon  the  theories  of  pseudo  joint  action  involving  time 

factor.  5:  Recent  different  control  techniques  involving  autocidal,  chemosterilant, 
pheromonic,  biological  and  microbial  control.  Numerous  workers  have  studied  on 
genetics  of  insecticide  resistance.  The  Mendelian  inheritance  is  generally  permitted 
in  the  genetics  of  insecticide  resistance  such  as  monofactorial  inheritance  of  OP 
insecticides,  cyclodien,  BHC  and  sometimes  even  DDT.  The  joint  action  theories 
may  be  connected  with  the  point  of  selection  coefficient  in  Hardy — Weinberg’s 
formula  in  the  population  genetics.  If  there  is  no  selection  pressure,  the  gene  fre¬ 
quency  becomes  g2A  A -j- 2g  (1 — g)Aa+(l — g)2  aa  ....(20).  If  the  behavior  of  the 
resistance  occurs,  p  =  -f-1  such  as  simple  similar  joint  action,  the  selection  coeffi¬ 
cient  is  given  by  S  —  C •  ( Pm/P T)  or  S  —  C  (Pm/P2)  ....(21).  If  p  =  0,  £<X,  P1  is 
a  standard  insecticide,  S  =  C  {[1  —  (1  —  i%)  (1  —  P2)  ...  (1  —  PJj/Pj}  ....(22).  If 
the  gene  frequency:  monofactorial  inheritance;  q 2  (1  —  S)  +  2g  (1  —  g)  -f  (1  —  g) 2;  com¬ 
plete  dominance  ....(23),  and  g2  +  2g  (1 —  g)  -f-  (1  —  S)  (1 — g)2;  complete  recessive 
....(24).  If  p  =  —  1,  S<1,  (1  —  S)  (g2  +  2g(l  —  g)  +  (l  —  g)2  ....(25)  and  S=CX 
X  (Pi  +  P2)/Pi  ....(26),  where  C  —  supplementary  constant,  S  —  selection  coeffici¬ 
ent,  p  —  correlation  of  tolerance  and  P  —  mortality.  The  equation  (25)  is  an  ideal 
case  of  complete  pest  control  according  to  the  above  hypothesis. 


GOBPEMEHHAH  CHGTEMA  XHMHHECKOR  BOPBBbl  CO  CBEKJIOBHHHB1M 

AOJirOHOCHKOM 

V.  A.  Sanin  — B.  A.  C  a  h  h  h 

(yupauHCKiiü  HaijHHO-uccjiedoeaTejibCKUü  uhctutijt  3aiquTbi  pacTenuü,  Kuee,  CCCP) 

OoLiKHOBeiiHLin  CBeKJiOBHHHfciH  flOJiroHOCHK  ( Botiujnoderes  punctiventris  Germ.)  11 
ceptin  CBeKJiOBHUHBin  3;oJiroHOCHK  ( Tanymecus  palliatus  F.)  • — onacnenmne  Bpe^HTejin 
caxapHon  CBeitJiH,  npiiBo^HBrnne  b  npomjioM  k  ejKeroßHBiM  nepeceBaM  ot  15  ro  40% 
noceBHbix  njiom;aflen. 

Ao  1955  r.  b  6opb6e  c  yKa3aHHbiMH  BpeflHTejiHMH  npuMemuiacL  cjionmaH  h  Tpy^o- 
eMKan  cncTeMa  MeponpiiHTnii,  ajieMeHTaMH  KOTopon  6bijih:  1)  oKonna  CTaptix  CBeKJin- 
HHEg  h  HOBBix  HOceBOB  CBeKJibi  ceTBio  KpaeBbix  n  BHyTpeHHHx  KaHaBOK;  2)  ymiuTO/Ke- 
mie  H\yKOB  Ha  CTapnix  CBeKJiHHHiqax  c  homoh^bio  BBinaca  Kyp;  3)  BHeceHne  25%-ro  no- 
pomna  TXIjr  (10—50  Kr/ra)  b  pnflKH  npH  noceße;  4)  nHTH-mecTHKpaTnoe  onpBicKHBa- 
iiiie  noceBOB  neopraHiniecKHMii  KiimeuHBiMii  iiHceKTnpHflaMii. 
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HecMOTpn  na  cjiohíiioctb,  TpyAoeMKOCTb  h  Gojitmne  3aTpaTbi  ^ene>KHtix  cpe^cTB 
(V4  OT  Bcex  3aTpaT  11a  BbipamiiBamie  cBeKJibi),  yKa3amiaH  ciiCTeMa  MeponpnHTiiü 
ne  rapaHTnpoBajia  ycneuraoH  3am,iiTbi  bcxoaob. 

B  1954  r.  pa3pa6oTKa  Mep  6opb6bi  co  CBCKJioBimiibiMii  ^ojiroHociiKaMii  cTajia  rjiaB- 
iioii  3aAaneH  ynpairacKoro  iiayHHO-uccjieAOBaTejibCKoro  niicTHTyTa  3aiii;HTbi  pacxeHHHT 
KOTopwn  b  coflpyœecTBe  co  mhommh  HaynHbiMH  11  KoncTpyKTOpcKiiMii  yBpe^fleimnMii 
CTpaiibi  pa3Bepnyji  ninpoKne  nccjieAOBaiiHH  b  Tpex  ocuoBiibix  HanpaBJieHHHX. 

1.  IÎ3bICKaHHe  ÔOJiee  3$(|)eKTHBHbIX  HIICeKTHpHAOB  RJÏÏL  OßHOBpeMeilHOÖ  6opb6bI 
C  AByMH  BHABMH  CBeKJIOBmiHblX  aOJirOHOCHKOB. 

2.  Pa3pa6oTKa  npneMOB  TOKCHKapmi  bcxoaob  nyTeM  o6pa5oTKii  ceMHH  11  BiiecemiH 
nHceKTHpimoB  b  phakh  noBBbi  npii  noceBe. 

3.  Pa3pa6oTKa  6oJiee  npoii3BOAHTejibHoro  h  3Kohomhhhoto  cnoco6a  onpbiCKHBaHHH 
3a  cneT  yMeHbmeHHH  HOpMbi  pacxoAa  hœakocth  h  yBejinnemiH  mnpiiHbi  pañolero 
3axBaTa. 

Æjih  6opb6bi  c  B.  punctiventris  Hanöojiee  a^eKTHBHbiMH  b  ycjiOBHHX  noBbimeimon 
TeMnepaTypbi  B03Ayxa  (22°  11  Bbirne)  0Ka3ajiHCb  nojiHXJiopKaM(J)eH  11  nojraxjiopmmeH, 
a  npii  yMepeiiHOH  TennepaType  (16—20°) — npenapaTbi  JÍAT.  flpoTHB  T.  palliatus  ara 
HHCeKTHpiIflbl  OKa3aJIIlCb  MaJI03(J)(J)eKTHBHbIMH.  BbICOKaH  CMepTIIGCTb  3T0r0  BpeffHTejIfl 
flocTHrajiacb  ot  renTaxjiopa  h  jiiiH^aHa,  ho  ohh  oÖJiaAaiOT  tießojibnioH  ^jiiiTejibiiocTbio 
TOKCHHeCKOrO  ^enCTBIIH. 

J],JIH  OAHOBpeMeHHOH  6opb6bI  C  3THMH  flByMH  BHflaMH  ^OJirOHOCHKOB  B  yCJlOBIIHX  He- 
yCTOHHHBOH  HOrO^bl  ÖblJIH  peKOMeHflOBaHbl  CM eCH  HHCeKTHpH^OB  AAT,  nxn  H  raMMa- 
H30Mep  rxu;r,  rnx  b  cooTHomeHHH  1.5  :  1 :  0.3  :  0.5  npH  oöipeM  pacxoAe  imceKTiipn^oB 

l. 5  Kr/ra. 

MajionpoH3B03HTejibHoe  onpbicKHBaHHe  c  hopmoh  pacxo^a  >khakocth  400  Ji/ra  «jih 
Ha3eMHOH  h  50  Ji/ra  ^jih  aBHapnoHHOH  annapaTypbi,  öbijio  3aMeHeH0  Majiooö'beMHbiM 
onpbicKHBaHHeM  c  HopMOH  pacxoAa  15—25  Ji/ra  npn  Hcnojib30BaHHH  boahkix  BMyjibcnii 
h  cycneH3HH  h  4—5  Ji/ra  npn  Hcnojib30BamiH  MacjiHHbix  pacTBopoB  HHceKTiipHAOB. 
Æjih  TaKoro  onpbiCKHBaHHH  6bijin  BH^oii3MeHeHbi  cymecTBOBaBHine  Tnnbi  pacnbuinTejieH 
H  H3yneHbT  HOBbie  THHbi  pacnbijiHBaioipHX  ycTponcTB:  BpamaroipniicH  pacnbijraiejib  ca- 
MOJieTa  AH-2,  TpaKTopHbin  mieBMaTHHecKHH  onpbicKHBaTejib  OI1M  «KapnaTbi».  y ciaHOB- 
JieHa  OHTHMajibHaa  AHcnepcHOCTb  Kanejib  h  HinpnHa  paöonero  3axBaTa.  IIpoH3BOAHTejib- 
HOCTb  onpbiCKHBaHHH  noBbimeHa  b  1.5—10  pa3,  a  ctohmoctb  oöpaöoTKH  yMeHbmeHa 
b  1.5—4  pa3a.  Majioo5rbeMHoe  onpbicKHBamie  mnpoKO  bohijio  b  npaKTHKy  6opb6bi  c  aoji- 
rOHOCHKaMII. 

#jih  npe,n;noceBHOH  oöpaöoTKH  ceMHH  Hanöojiee  3$$eKTHBHbiMH  0Ka3ajiHCb  CMecn 
renTaxjiopa  c  $oc(|)aMHAOM  hjih  xjiopo<|)ocoM  b  cooTHonieHHH  1:1. 

HanôojibniHH  nepiiOA  tokchhhocth  bcxoaob  ^jih  BpeAHTejien  (25 — 30  Alien)  oTMe- 
naeTCH  npn  BiieceHHH  b  phakii  $oc<ï)aMHAa  h  xjiopo(|)oca  coBMecTHo  c  nojinbm  MHHe- 
pajibHbiM  yAOÔpemieM  (NPK)  iijih  cynep(|)oc(|)aTOM.  OTAejibHo  B3HTbie  a30THbie  n  kbjihh- 
Hbie  yAOÔpeHHH  He  ycnjiHBaioT  AencTBHe  HHceKTHii,HAOB. 

npn  COBMeCTHOM  BHeCeHHII  $OC(|)OpOOpraHHHeCKHX  HHCeKTHH,HAOB  C  NPK  pe3K(> 
yBeJIHHHBaeTCH  <|)H3HOJIOrHHeCKaH  aKTHBIIOCTb  paCTeHHH,  HTO  npHBOAHT  K  3HaHHTeJIb- 
HOMy  noBbimeHHio  ypoHîaHHOCTii  h  caxapucTOCTn  KopHefi  caxapHoii  CBeKJibi  h  3iiaHH- 
TejibHo  yMeHbniaeTCH  3HMyioin;aH  nonyjiHDiHH  BpeAHTejien. 

Pe3yjibTaTbi  MHorojieTHiix  nccjieAOBaiiHH  no3BOjnuiH  nocTpoiiTb  noByio  cHCTeMy 
MeponpHHTHH  no  saipHTe  caxapHoii  CBeKJibi  ot  aojitohociikob  11  npeAynpe>KAeHHio  Mac- 
COBOrO  pa3MH0JKeHHH  3THX  BpeAHTeJieH.  BjieMeHTaMH  3TOH  CHCTeMbI  HBJIHIOTCH  CJieAyiO- 

m, He  npneMbi. 

1.  npeAHOceBiian  o6pa6oTKa  ceMHH  CMecbio  reiiTaxjiop  (0.5  kt/d;)  +  <J)ac$aMHA 
(0.3  kt/h;)  c  AoSaBJieHHeM  (^yHrnpHAa  (rpaH03aii  hjiii  TMTJ],)  h  MHKpoaJieMeHTa  cepHO- 
KHCJioro  MapraHpa  —  b  30He  c  noBbimeiiHOH  HHCJiemiocTbio  BpeAHTejien. 

2.  BHeceHHe  b  noHBy,  b  phakh  npn  noceBe  CBeKJibi,  nojiHoro  MimepajibHoro  yAOÔpe- 
HHH  hjih  cynep(J)oc(|)aTa  c  AOÔaBjiemieM  2.5  Kr/ra  (|)oc(|)aMHAa  iijih  2.5  Kr/ra  xjiopo^oca; 
b  30He  MaccoBoro  pa3MHOHveiiHH  BpeAHTejieii. 

3.  Majiooô'beMHoe  aBHapnoHHoe  hjih  Ha3eMHoe  onpbicKHBamie  KOMoiiHupoBaHHbiM 

npenapaTOM  (IIXII,  TIIX)  c  iiopMOH  pacxoAa  >khakocth  4—5  Ji/ra  a-^h  MacjiHHbix 

pacTBopoB,  15—25  ji/ra  aJih  boahbix  oMyjibCHH  h  cycneH3HH,  2—3  pa3a  c  HHTepBajioM 
8—12  Anen. 

npeAJiomeHHaH  CHCTeMa  HCKJHonaeT  Bee  paHee  peKOMeHAyeMbie  TpyAoeMKiie 
npneMbi,  b  tom  HHCJie  Konny  KpaeBbix  KaHaBOK,  BHeceHiie  reKcaxjiopaHa  b  noHBy,  hto) 
AaeT  B03MonmocTb  HaMHoro  yMeHbniiiTb  3aTpaTbi  TpyAa,  a,  rjiaBHoe,  rapaiiTnpyeT 
ycnemnoe  BbipaipHBaHHe  CBeKJibi  Ha  orpoMiibix  MaccHBax  no  hoboh  TexHOJiorun  c  mh- 
HHMajibHbiMH  3arpaTaMH  pynHoro  TpyAa.  OcTaTKii  HHceKTim,HAOB  b  6oTBe,  Kopunx  ca- 
xapHOH  CBeKJibi  h  b  noHBe  k  MOMeiiTy  c6opa  ypoH^an  He  oÔHapyjKiiBaioTCH. 


18* 
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TOKCHKOJIOrHBECKHE  HCCJIEAOBAHHH  EPAHyJIMPOBAHHblX 

hhcekthu;haob 


P.  V.  Sazonov  —  n.  B.  Ca30H0B 
(Bcecow3Hbiü  uHCTUTyr  3awtuTu  pacremiü,  Jlenumpad ,  CCCP) 

3am,HTa  pacTemni  ot  BpeßHTejieii  c  pacTHiiyTLiM  neprioflOM  BpeflOHocTirocTH  (,n;o 
3—10  He^ejib)  nacTO  Bbi3biBaeT  HeoöxoAHMOCTb  b  npoBe^eiiHii  noBTopnbix  o6pa6oTOK, 
HTO  TpyzíoeMKO,  ne  Bcer^a  skohomiihho  h  napa^y  c  sthm  MO/KeT  CHiiwaTb  aKTHBHOCTb 
3iiTOMO(|)aroB1  onbijiHTejieii,  MeßOHOCHbix  nneji.  Pa3pemeHHe  sthx  BonpocoB  6opb6bi 
c  pHflOM  BpeflHTejien  flocTiiraeTcn  nvTeM  jioKaJibHoro  HaHecemin  rpaHyjmpoBaHHoro 
npenapaTa  b  Mecía  BepoHTHoro  KOHTaKTHpoBamiH  c  hiim  Bpe^HTejin  h  cpaBiiHTejibiio 
Majio  noceipacMbie  nojie3iibiMH  naceKOMbiMH  (noBepxHocTHbin  cjioh  h  noBepxHOCTb 
noHBbi.  na3yxa  jiiiCTbeB).  Tan,  HanpnMep,  nocjie  Becemien  o6pa6oTKH  jiiopepnoBoro  hojih 
rpaHyjiHpoBaimbiM  renTaxjiopoM  HacTynaJio  pesnoe  CHH>KeHHe  hhcjichhocth  HiynoB 
Apion ,  npii  nojiHOM  OTcyTCTBHH  Bpefliioro  bjihhhhh  iraceKTHpnfla  Ha  qncjiemiocTb  my- 
KOB  H  JIHHHHOK  Coccinellidae.  B  OCHOBe  BbICOKOH  3<|)(|)eKTHBH0CTH  HHCeKTIipHßa  B  rpa- 
HyjinpoBaHHOH  <|)opMe  Jie>KHT:  a)  npa^aiman  HHceKTHipißy  ftjiHTejibnocTb  ^ghctbhh, 
npeB0CX0AHUj;aH  CBoncTBerrayio  eMy  b  oöbnmo  Hcnojib3yeMon  híh^koh  hjih  nbiJieBH/jHOH 
npenapaTHBHOH  $opMe;  6)  noBbimeHHe  TOKcnnecKoro  3$$eKTa  Ha  HacenoMoe  b  pe3yjib- 
TaTe  CyMMIipOBaHIIH  B03fteÍÍCTBHH  npepbIBHCTbIX  KOHTaKTOB;  B)  KOHpeHTpupOBaHIie  TOK- 
cimaHTa  b  MccTax  oónTamin  Bpe^HTejm  b  qyBCTBHTejibHoii  k  neMy  <|)a3e. 

riposo jiHiiiTejibiiocTb  ^encTBHH  rpaiiyjiHpoBaHiioro  rraceKTHipma  oö'bHCHHeTCH  otho- 
CHTejibHO  MajioH  noBepxHOCTbK)  npenapaTa,  cjie^oBaTejibiio  MeHbmnMH  noTepaMH  tokch- 
KaHTa  nofl  B03AciìcTBHeM  (fmKTopoB  BiiemneH  cpe^bi.  Ilo  ^ariHbiM  jiaöopaTopnoro  onbiTa, 
rpanyjinpoBaHHbiH  HHceKTupHji;  (raMMa-H30Mep  TXIjr,  renTaxjiop)  no  cpaBHennio  c  ^y- 
CTOM  6biji  snanHTejibHo  6ojiee  ctohkhm  k  noBbimemiOH  leMnepaType  h  ocBeipeHHOCTH. 
^eHCTByioH];ee  BeipecTBO  AH(|)(|)y3HO  nepe^BiiraeTcn  b  rpaHyjie  ot  peHTpa  k  nepn^epnii 
h  MOH>eT  pacnpeflejiHTbcn  Bonpyr  Hee  b  noBbimeHHOH  KomjeHTpapHH.  B  cjiynae  non- 
BeHHoro  npHMeHeiiHH  KoiiTaKTHoro  rpaHyjmpoBaHHoro  HHceKTHpn^a  (raMMa-H30Mep 
rXIJ.r)  ero  TOKCimecKoe  ^eiicTBHe  Ha  HacenoMoe  f(ryceHHpbi  Agrotis  segetum)  MonceT 
nacTynaTb  p;o  KOHTaKTa  nocjieflHero  c  npenapaTOM  (Ha  paccTOHHHH  ^¡o  5  mm).  CnepH- 
(fniKa  rpaHyjinpoBaHHbix  HHceKTirpn^oB,  o6pa3yioni;Hx  (b  oTJinnne  ot  BbicoKOAHcneprnpo- 
BaHHbix  npenapaTOB)  na  o6pa6aTbiBaeMoñ  noBepxnocTH  hjih  b  o6T>eMe  noHBbi  ceTb 
M6JIKHX  onaroB  TOKCHKaiiTa,  oöecneqiiBaeT  ycnex  hx  npHMeHemin  tojibko  npoTHB  Mnr- 
pnpyioipHX  Bpe^HTejieH.  Ilpn  3tom  kohtbkt  HacenoMoro  c  HiiceKTnpH^oM  o6bnmo  crtJia- 
flbiBaeTcn  H3  0T,n;ejibHbix  conpHKocHOBeHHir.  IIoBTopHoe  KoiiTaKTHpoBamre  npn  onpe^e- 
jienHbix  HHTepBajiax  BpeMeHH  Meni^y  hhmh  3HanHTejibHo  ycHjiHBaeT  TOKcnnecKHH 
3$$eKT  no  cpaBHeHHio  c  nojiynaeMbiM  ot  HenpepbiBiioro  KOHTaKTHpoBaHHH  npn  paBHOH 
oomeir  npoflOJiHiHTejibHOCTH. 

B  TaKTHKe  npHMeneHiifl  rpaHyjmpoBanHbix  HHceKTHpn^oB  Banmoe  3HaneHHe  iiMeiOT 
KOHpeHTpamin  TOKCHKaHTa  b  rpaHyjiax,  copöpiioHiian  cnocoÖHOCTb  nanojiraiTejin,  Bejin- 
HHHa  nacTHii;.  BapbHpoBairne  sthx  ycjioBHH  no3BOJineT  H3M6HHTb  CKopocTb  h  npo^ojram- 
TejibHOCTb  TOKcnnecKoro  flencTBHH  HHceKTnprma,  t.  e.  noJiynaTb  npenapaT  c  3a^aHHbiMH 
KanecTBaMH  c  yneTOM  ycTonmiBOCTH  h  noBe^eHirn  Bpe^HTejin. 

Cnen,H(í)HKa  fleHCTBnn  cucTeMHbix  iiHceKTHpriAOB  OTKpwBaeT  B03M0>KH0CTb  hx  npn- 
MeHeriHH  b  $opMe  rpanyji  ^jih  3a/i;ejiKn  b  noTBy  c  nocaaomibiM  hjih  noceBHbiM  MaTe- 
pnajioM  h  nojiynaTb  pacTeHiia,  TOKCHHHbie  ajih  Bpe^HTejin  c  nepBbix  ,n;HeH  BereTapnn. 

Pa^nyc  aghctbhh  CHCTeMHoro  HHceKTHpn^a  b  6ojibmon  CTenerm  3aBHCHT  ot  Bjia>K- 
HOCTH  noHBbi  h  MOHceT  cocTaBJMTb  1—3  cm  ot  rpaHyjibi  (ciictokc)  .  Hanßojiee  ßjiaro- 
npHHTHbie  ycjioBHH  co3AaioTCH  npn  onTHMaJibiroii  BJianiHOCTH,  npn  He^ocTaToniioñ  — 
CHHH^aeTcn  pa^nyc  ^eircTBHH,  npn  H36biTOHHOH  —  saTpy^neHo  nepeftBmKemre  tokch- 
KaiiTa.  IIo3TOMy  npiiMeHeHHe  rpaHyjiHpoBarmbix  cncTeMHbix  imceKTHpH^OB,  h  b  nacT- 
iiocTH  ^HCHCTona,  b  6opb6e  c  nepeHocHHKaMH  BnpycHbix  3a6ojieBaHHH  KapTo^ejin 
b  ycjiOBHHx  nojiHBHoro  xo3HHCTBa  He  Bcer^a  rapaiiTiipyeT  nx  Bbiconyio  3(|)(|)eKTHBHOCTb. 

npHBeflemibie  MaTepnajibi  nocjiyHvHjin  ochoboh  ^jih  pa3pa6oTKH  npaKTHnecKHx  Me- 
ponpHHTHii  no  3am;HTe:  1)  bcxo^ob  3epHOBbix  KyjibTyp  ot  noBpejn^eHHH  jinqHHKaMH 
Elateridae  nyTeM  BbiceBa  ceMHH  o^HOBpeMeHHo  c  npenapaTOM;  2)  bcxo^ob  xjionnaTHHKa 
ot  rycemin;  A.  segetum,  npn  jieHTonnoM  noBepxiiocTHOM  pacceBe  npenapaTa  b  pn^KH 
pacTOHirn;  3)  ceMemioH  Jiiopepiibi  ot  KOMnjieKca  BpeflHTejien  h,  b  nacTnocTH,  Phytono- 
mus  npn  jieiiTOHHOM  noBepxiiocTHOM  pacceBe  npenapaTa  b  pn^Kii  pacTeHHH;  4)  Kyny- 
py3bi,  BbipaipHBaeMOH  Ha  3epHO,  ot  Pyrausta  nubilalis  npn  pacceBe  npenapaTa  no  Bere- 
TnpyronpiM  pacTeHHHM;  n  no  6opb6e  c  tjihmh  —  nepeHocnHKaMH  BnpycHbix  3a6ojieBa- 
HHH  KapTO(|)ejiH,  BiieceimeM  rpanyjinpoBaHHoro  cucTeMHoro  HHceKTupH^a  c  noca^OHHbiM 
MaTepnaJioM. 
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qyBCTBHTEJILHOCTb  EMOJIOrHBECKOPO 
H  TOHKOCJIOIÏHO-XPOMATOrPAOHHECKOrO  METO/J,OB 
OnPEAEJIEHHH  OCTATKOB  nECTHIJHAOB 


A.  S.  Sedykh,  G.  M.  A  b  e  1  e  n  t  s  e  v  a,  G.  B.  I  v  a  n  o  v  a  —  A.  C  Ce  ft  bi  x, 

T.  M.  A  6  e  ji  e  h  D,  e  b  a,  T.  B.  H  b  a  h  o  b  a 

(Bcecow3Hbiü  HaijHHo-uccjiedoeaTejibCKUü  uhctutijt  xuMuuecKux 
cpedcre  3aiqurbi  pacreHuü,  Mocnea,  CCCP) 

UpoBefteHa  paöoTa  no  conocTaBJieHHio  dnojiornnecKoro  n  TOHKocjioirao-xpoMaTorpa- 
$HnecKoro  MeTOftOB  onpeftenemin  ocTaTOHHbix  KOJinnecTB  necTHpnftOB. 

MyBCTBHTejiBHOCTt  önonornnecKoro  MeTOfta  no  CK50,  Mr/ji  (jihhhiikh  2-ro  B03pacTa 
Culex  pipiens  molestus)  ftjin  n;HftnaJia  —  3.4  •  10-5;  MeTHJi9THJiTiio<|)oca  n  MeTnjinapa- 
THOHa  —  6.6  •  IO-4— 7.2  •  10-4;  $eHHTpoTHOHa,  AAT,  MajiaraoHa,  HMHftana  n  Tpnxjiop- 
$OHa  —  2.0  •  10~2 — 7.0  •  10~3;  $03aJi0Ha  n  ceBHiia  —  1.1  •  10_1 — 1.6  •  10— aiiTHo,  poropa, 
^HTHOca,  MeTHjifteMeTOHa  n  BaMHftOTHOHa  —  1.1 — 4.9  Mr/ji. 

Ilpn  npoBefteHHH  onpeftejieHnn  no  CKi6  (Mr/ji),  nyBCTBiiTejitnocTb  Mo>neT  6bitb  no- 
BBimeHa  b  1.5  pa3a  npn  cpeftHen  ornnÔKe  onpeftejieHnn  ±6.5%. 

HyBCTBHTejiLHOCTL  ToriKocnoHHo-xpoMaTorpat^HnecKoro  MeTOfta  onpeftejieHHH  <J)o- 
3aJioHa,  (J)HTHOca,  BaMHftOTHOHa  n  HMHftaHa  —  0.2;  MeTHjmapaTnona,  MeTHJi9THjiTHO(|)oca, 
can^oca,  ceBHHa  n  n¡HftHajia  —  0.25;  aHTno,  poropa,  Tpnxjiop^ona  —  0.5  n  AAB®,  Ma- 
JiaTHOHa  h  (|)eHHTpoTHOHa  —  1  MKr  npn  npriMeHeHnn  noftBiDKHoro  pacTBopnTejin  — 
CMecn  rencaHa  c  an;eTOHOM  (4:1)  n  (1  :  1)  n  copderiTa —  cMecn  ciuinKarejin  c  rnneoM. 

3tii  ypoBHH  nyBCTBHTejiBHocTH  ftocTiiraioTcn  npiiMeHenneM  cooTBeTCTBemio  0.0002, 
0.00025,  0.0005  n  0.001  %-x  pacTBopoB  necTnn,nftOB  npn  ycJiOBiin  Hanecemin  nx  11a  njia- 
CTHHKy  HO  0.1  MJI. 

Ann  oKpamHBaHHn  nnTeH  aHTno,  BaMHftOTHOHa,  $HTHoca,  HMHftana  njiacTHHKH  06- 
paôaTBiBajiHCb  pacTBopoM  6poM(|)eHOJi  cimero  c  a30THOKiicjn.iM  cepeôpoM.  Ilocjie  npHMe- 
neHHn  9Toro  xpoMaToreHa  njiacTHHKH  ftonojimiTejitHo  onpbicKHBa jih  5%-m  pacTBopoM 
yncycHOH  khcjiotbi.  A^h  nponßjieHHn  nnTeH  AABO,  ceBHHa  h  Tpnxnop^ona  Tannée  npn: 
MeHnnii  SpoM^eHoncirann  c  a30THOKHCJibiM  cepeöpoM.  Ilocjie  OKpamHBaHHn  njiacTHHKH 
HarpeBajiH  npn  120°  C  b  Tenemie  20—30  mhh.  OnpaniHBaHHe  nnTeH  MGTHjifteMGTOHa, 
iHHftiiaJia,  poropa  h  caH(|)oca  npoBOftHjin  pacTBopoM  OpoM^enoJicirnero  c  a30THOKHCJibiM 

CpaBHHTejibiian  nyBCTBHTejibiiocTb  ÖHOJiornnecKoro 
H  TOHKOCJioHHO-xpoMaTorpa(|)HnecKoro  MeTOftOB 


IleCTHIIHA 

^iy  BCTBHTe  Jib 
Mr 

önojiorHHe- 
CKHH  GK5o 
(JIHHHHKH 
KOMapOB) 

A 

HOCTh  MeTOfla 

xpoMC-Tporpa- 
HeCKHH  * 
(njIOTHOCTb 

ejión  wa  njia- 

OTHHKaX 

8.3  Mr/  cm2) 

E 

OTHOCHTeJIbHan 
HyBCTBHTejIb- 
HOCTb  MeTOHOB 

E/A 

JU,HftHaji  . 

3.4. IO'5 

2.5 

73520 

MeTHJI9TIIJITHO(J)Oe . 

6.6- IO"4 

2.5 

3790 

MeTHjinapaTHOH . 

7.2 -IO"4 

2.5 

3480 

ManaTHOH . 

1.4. 10-2 

10.0 

714 

OeHHTpOTHOH . 

7.1-10'3 

5.0  . 

704 

TpHXJIOp^OII . 

2.2- 10"2 

5.0 

227 

AABO . 

6.6- 10~2 

10.0 

152 

ÜMiiftaH . 

3.2- IO'2 

2.0 

63 

MeTHjifteMeTOH . 

1.3 

25.0 

19 

CeBHH . 

1.4. 10-1 

2.5 

18 

<t>03anoH . 

1.2. IO"1 

2.0 

17 

Ahtho  . 

1.1 

5.0 

4.5 

Porop  . 

1.6 

5.0 

3.1 

Ohthoc . 

3.6 

2.0 

0.5 

BaMHftOTHOH . 

4.9 

2.0 

0.4 

AAT . 

7.1 -IO"3 

— 

— 

Cañ(|)oc . 

■  — 

2.5 

1 

*  ConepjKariHe  (Mr/ji)  necTumwa  b  pacTBope,  HaiiocHBmeMCH  11a  nnacrxiMKH 
no  0.1  mu. 
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cepeôpoM.  ftjiH  OKpamiiBaHiiH  nnreH  $03aji0Ha  npiiMGHHJiH  1%-h  pacTBop  a-Ha$THJi- 
aMHiia  b  9THJIOBOM  cmipTe,  a  nHTeH  MeTHjmapaTHOiia,  MeTHJi3THJiTiio^)oca  h  $eHHTpo- 
THOHa  —  5  %  -fi  pacTBop  eflKoro  Kajin  b  9THJIobom  cnnpTe.  Ilocjie  oôpaôoTKH  xpoMaTO- 
renoM  njiacTiiHKii  iiarpeBajm  npn  180°  C  b  TeueHne  20—30  mhh. 

npn  cpaBHeHim  MeTo^OB  no  uyBCTBiiTejiLHocTii  k  uiictbim  BeiqecTBaM  nan^eno,  uto 
ÔHOJiornnecKnn  MeTOg  c  ncnojiB30BaHiieM  jihuhhok  KOMapoB  uyBCTBHTejibHee,  neivi  toh- 
Kocjioimo-xpoMaTorpa(|)nuecKmi  gjin  MeTiiJi9TiiJiTHO(f)oca,  MeTiiJinapaTHOHa,  $eHHTpoT- 
noiia,  MajiaTnoHa,  pn^najia,  Tpiixjiop^ona  n  AAB®  ôojiee  ueM  b  100  pa3,  æjih  HMiigaHa, 
MeTiiJi/jeMeTOna,  $03aJi0Ha  h  ceBima  b  63,  19,  17  n  18  pa3  cooTBeTCTBeimo  (cm.  Taô- 
jmpy).  J^jih  9TIIX  npenapaTOB  ôojiee  npejjnouTiiTejieH  ôiiojiornuecKHÎi  mcto^. 

BnojiornnecKiin  h  TOHKOcJionHo-xpoMaTorpa<|)HHecKHH  MeTOßti  Mano  oTjmuajmcb  no 
nyBCTBnTejiLHocTii  onpegejiemïH  æjih  cjieAyromiïx  npenapaTOB:  BaMHßOTHOH,  MeTHJiffe- 
MeTOH,  $nTHOc,  porop  h  amnio. 


SUR  L’EVOLUTION  DE  L’EMPLOI  DES  INSECTICIDES  À  USAGE 
MÉNAGER  ET  SUR  L’ADAPTATION  DES  MÉTHODES  UTULISÉES 
POUR  LE  CONTRÔLE  DE  LEUR  EFFICACITÉ  BIOLOGIQUE 

E.  Seutin,  L.  Detroux 

(Station  de  Phytopharmacie  de  l’Etat,  Gembloux,  Belgique) 

De  tout  temps  l’homme  a  voulu  se  protéger  contre  les  insectes  adaptés  à  sa  de¬ 
meure.  Aux  moyens  primitifs  de  protection  mécanique  ont  succédé  d’autres  modes 
de  lutte  plus  ou  moins  efficaces,  tels  les  pièges  attractifs,  les  répulsifs,  les  aérosols 
à  main  contenant  des  insecticides  d’origine  végétale  ou  de  synthèse  organique,  les 
bombes  aérosols  à  haute  pression  et  plus  récemment  les  bombes  aérosols  à  basse 
pression. 

Le  contrôle  biologique  de  ces  aérosols  insecticides  fut  d’abord  réalisé  suivant  la 
méthode  de  Peet  et  Grady.  Cette  méthode,  par  ailleurs  souvent  modifiée,  présente 
certains  inconvénients,  et  particulièrement,  l’extrême  lenteur  de  son  utilisation. 
C’est  pourquoi,  nous  avions  proposé  un  autre  mode  de  contrôle,  simple,  rapide,  permet¬ 
tant  une  mesure  relative  de  l’action  insecticide  des  bombes  aérosols  commerciales. 
Cette  méthode  (Detroux,  Seutin,  1966)  mise  au  point  pour  des  insecticides  agissant 
surtout  par  contact  direct,  a  nécessité  diverses  adaptations  pour  permettre  l’étude  des 
bombes  aérosols  à  base  de  dichlorvos. 

Le  dichlorvos,  d’origine  assez  récente,  présente  des  propriétés  particulières  qui 
lui  confèrent  certains  avantages  en  tant  qu'insecticide  à  usage  ménager. 

De  toxicité  moyenne,  le  dichlorvos  agit  par  contact  dans  sa  phase  gazeuse;  il  pos¬ 
sède  une  très  grande  rapidité  d’action  et  par  ailleurs  se  décompose  très  rapidement, 
surtout  en  présence  d’humidité.  Son  spectre  d’efficacité  s’étend  à  la  plupart  des 
insectes  communs  dans  les  habitations.  En  partant  du  principe  que  le  dichlorvos  agit 
principalement  dans  sa  phase  vapeur,  il  paraissait  évident  de  réaliser,  dès  la  sortie  de 
notre  chambre  de  pulvérisation,  de  petites  enceintes  hermétiquement  closes  afin 
d’emprisonner  une  certaine  quantité  de  gaz  insecticide. 

Nos  divers  essais  nous  ont  amené  à  envelopper  les  cristallisoirs  renfermant  les 
insectes  dans  un  feuillet  plastique  d’une  épaisseur  constante.  Pratiquement,  ce  revê¬ 
tement  plastique  est  appliqué  immédiatement  à  la  sortie  de  la  chambre  de  pulvérisa¬ 
tion  et  est  retiré  5  min  après  cette  opération. 

Au  point  de  vue  toxicité  pour  l’homme,  les  aérosols  ménagers  contenant  0.5% 
de  dichlorvos  ne  présentent  pas  de  risques  lors  de  leur  utilisation  normale.  Un  emploi 
abusif  de  ces  bombes  pourrait  cependant  provoquer  un  certain  danger  de  toxicité. 

Par  ailleurs  formulations  originales  sont  apparues  dans  le  marché  belge,  et  parti¬ 
culiérement  les  languettes  plastiques  imprégnées  de  dichlorvos. 

Ces  bandes  plastiques,  par  une  diffusion  continue,  libèrent  dans  l’air  ambiant,  des 
quantités  très  faibles  d’insecticide.  Ces  doses,  toxiques  pour  les  insectes,  présentent 
une  marge  de  sécurité  importante  pour  l’homme. 

Ces  “Strips”  efficaces  pendant  trois  mois  dans  un  local  de  30  m3  doivent  être 
utilisés  en  atmosphère  la  plus  confinée  possible. 

Conçu remment  à  ces  languettes  plastiques,  d’autres  formulations  semblables  appa¬ 
raissent  sur  le  marché  belge.  De  nombreux  substrats  inertes  ont  été  éprouvés  parmi 
lesquels  deux  actuellement  admis  à  la  vente:  l’un  de  ces  substrats  est  un  os  de 
seiche  et  l’autre,  un  cylindre  en  bois  de  hêtre;  il  apparaît  cependant  délicat  de  faire 
appel  à  des  matériaux  susceptibles  d’absorber  l’humidité  de  l’air  et  de  provoquer 
ainsi,  à  plus  ou  moins  bref  délai,  l’hydrolyse  du  dichlorvos;  c’est  notamment  le  cas 
du  bois. 

En  conclusion,  si  des  formulations  du  genre  “Strip”  présentent  des  avantages 
incontestables  sur  d’autres  moyens  de  lutte  à  usage  ménager,  elles  n’assurent  cepen- 

278 


dant  pas  lo  pouvoir  Knock-Down  des  bombes  aérosols.  L’usage  permanent  de  ces 
languettes  peut  laisser  s’échapper  des  insectes  ayant  absorbé  une  dose  subléthale  de 
dichlorvos.  Ceux-ci  pourraient  éventuellement  engendrer  des  lignées  plus  ou  moins 
résistantes  au  dichlorvos  et  à  d’autres  esters  phosphoriques. 


XHMHHECKHE  METOAEI  EOPbEbl  C  P03AHH0ÏÏ  MYXOH  HA  IIIMnOBHHKE 

L.  A.  Sibirjak,  L.  N.  Z  e  y  -  N  e  t  s  c  h  a  e  v  a  —  JI.  A.  CnônpHK, 

JT.  H.  3eH-HeuaeBa 

(EauiKupcKuü  cejibCKoxo3HÜCTeeHHbiü  uhctutijt,  y$a,  CCCP) 

B  öacceiine  Cpe^Hen  Bojini  EaniKHpHH  3aHHMaeT  nepBoe  mccto  no  3anacaM  njio- 
flOB  mnnoBHima  h  no  o6rBeMy  iix  3aroTOBOK.  Hro^w  inimoBHiiKa  noBpeiK^aioTCH  po3an- 
Hon  Myxoii  Rhagoletis  alternata  Fall.,  KOTopan  cmiæaeT  Bec  njioflOB  Ha  20 — 40%,  co- 
gepiuamie  BiiTa&iHHa  C  Ha  30%,  3aTpy^HHeT  Tcxiiojiormo  nepepaboTKH  njioflOB,  cnocob- 
CTByeT  3arHHBaHHK)  nroff.  HanOojiee  chjilho  noBpejK^aeTCH  po3a  Mopm,HimcTaH  —  Rosa 
rugosa  Thunb.;  hhcjio  noBpenmeHHBix  aro#  b  OTflejiLHBie  ro,o;Bi  ^ocraraeT  70—90%. 

Pa3pa6oTKa  mcto^ob  OoptÔBi  c  BpeflHTejieM  ocjioamaeTca  ero  bHOJiornuecKHMH  oco- 
ôeHHOCTHMH,  Tau  KaK  3HMyiOT  nynapHH  b  nouBe,  JiëT  Myx  npoHcxo^HT  b  nepHO,n;  ipeTe- 
HHH  IHHHOBHHKa,  nilTaillie  J1IIHHHOK  —  BHyTpH  njioßa. 

OcHOBHoe  BiinMarme  HaMii  ygeaeHo  HCKopeHaroiqeMy  onpbicKHBaHHio  h  o6pa6or- 
KaM  b  paHHHH  nepuo/i;  BereTaqim  (æo  qBeTeraia).  HcnBiTaHBi  HiiTpa(|)eH,  ßHOK,  thoî|)oc, 
xjiopo$oc,  porop  b  oôbiuhbix  peKOMeHjgyeMBix  KOHqeHTpanjHax  c  HopMon  pacxo^a  pa6o- 
HHX  pacTBopoB  2.5  Ji  Ha  KycT.  YcTaHOBJieHO,  hto  Bce  yKa3aHHBie  npenapaTBi  HesHaun- 
TejiBHO  cHHHiaiOT  noBpea^geHHOcTB  aro#,  Beerò  Ha  20—30%  no  cpaBHeHHio  c  Heoôpa- 

ÔOTaHHBIMH  paCTeiIHHMH. 

npoBe^eHHBie  $H3HOJioraaecKHe  aHajiH3Bi  no  $OHy  xiiMHuecKiix  oöpaöoTOK  nona- 
3ajni.  mo  cyMMapHan  aKTHBHOcTB  KaTajia3Bi  h  nojilHjieHOJioKCHßaaBi  b  3,n;opoBBix  jihctbhx 
mnnoBHHKa  B03pacTaeT,  aKXHBHOCXB  nepoKcn^a3Bi  nonii>Kaexca.  ycmniBaexca  iraxen- 
CHBHOCTB  $OTOCHHTe3a,  HOBBiHiaeTCH  co^epataHHe  cyxoro  BenjecTBa  (xaöji.  1).  HHceaxii- 
pngBi  noBBimajiii  co^ep>KaHHe  betumiihob  C  h  P  b  mioftax;  Bec  3,u;opoBBix  aro#  6biji 
BBime  (xaôji.  2). 


T  a  6  ji  h  n,  a  1 

ft>H3HOJiorHuecKHe  noKa3aTejin  jiiictbcb  po3Bi  MopmiraiiCTOir 
B  3aBHCHM0CTH  OT  OÔpaÔOTKH  IIHCeKTHqHgaMII 


BapuaHTH  onbua 

KoHueH- 

TpaUHH, 

% 

AKTHBHOCTB 
KaTajia3bi 
no  raÜHHKe- 

HopTy,  B  MJI 

BbinejieHHoro 

KHCJIOpOHa 

AKTHBHOCTB 
nojnnJeHOjioKCH- 
J3,a3bi  no  MnxjiHHy 
H  EpOHOBHUKOH, 

B  MJI  0.1  N 
pacTBopa  Ho^a 

AKTHBHOCTB 
nepoKCHna3bi 
no  MnxjiHHy 

H  BpOHOBHUKOH, 

B  MJI  0.1  N 
pacTBopa  nona 

HHTeHCHBHOCTb 
$OTOCHHTe3a 
no  EopoAyjiH- 
IIOÄ,  B  Mr  C02 

KoiITpOJIB  .... 

_ 

411.5 

7.63 

79.9 

—1.21 

Hirrpa^eH  .... 

2 

528.1 

14.83 

19.85 

+0.86 

Tho(|)OC . 

0.1 

441.1 

39.10 

40.85 

+1.16 

Xjiopo(|)oc  .... 

0.1 

451.2 

24.43 

32.95 

—0.81 

Taôjinqa  2 

Coftepæamie  BHTaMHHa  C  b  njio^ax  po3Bi  mopih;hhhctoh,  Mr% 


BapnaiiTbi  onbiTa 

1965  r. 

1966  r. 

Bec  50  nrofl,  r 

3HOpOBbie 

noBpe- 

îKÂeHHbie 

3«opoBbie 

noBpe- 

HCnemibie 

3fl0p0BbIX 

noBpe>Kii,eHHbix 

KOHTpOJIB  . 

441.2 

212.2 

725.0 

543.0 

250 

200 

Hnxpa^eH . 

468.4 

328.6 

— 

— 

300 

260 

AHOK . 

— 

— 

397.0 

566.0 

— 

— 

Tho^)oc . 

501.5 

247.7 

852.0 

521.0 

260 

200 
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TaKiiM  o6pa30M,  iiCKopeHHioin;iie  onpLicKiiBamin  h  pamme  o6pa6oTKH  (go  pBeTe- 
HHH)  CHEDKaiOT  IIOBpGJKAeHHOCTB  nJIOgOB  p03BI  MOpmHHHCTOH  JIHHHHKaMH  p033HH0H 
MyxH,  noBBimaiOT  aKTiiBiiocTL  KaTajia3bi  h  nojm$eHOJiOKCHAa3bi,  HiiTencuBHocTi,  $oto- 
CHHTe3a,  coAepjKaHne  BHTaMiraa  C  b  njio^ax  h  Bec  3AOpOBbix  h  noBpeJKgeHHbix  jiroA. 


STUDIES  WITH  REPELLENTS  FOR  THE  TREATMENT 
OF  WIDE-MESHED  NETTING 

C.  N.  Smith,  H.  K.  Gouck,  J.  M.  Hirst,  J.  G.  McWilliams 
(Department  of  Agriculture,  Agrie.  Res.  Seru.,  Florida,  U.S.A.) 

For  the  laboratory  screening  procedure  we  used  an  olfactometer  that  had  been 
developed  for  behaviour  studies. 

About  1700  compounds  have  been  screened.  Some  of  the  compounds  that  were 
effective  for  more  than  30  days  in  the  screening  tests  are  shown  in  the  slides. 

Compounds  selected  from  those  that  did  best  in  the  screening  tests  were  tested 
in  the  field,  in  Florida,  against  salt-marsh  mosquitoes.  The  netting  is  6-mm  mesh 
treated  with  37  g.  of  repellent  per  1  m2,  that  is,  one-half  gram  per  gram  of  net. 

17  compounds  were  effective  for  longer  periods  than  deet,  which  was  included 
as  the  standard. 

However,  because  of  their  availability,  safety  and  long  use  experience,  M-1960  and 
deet  were  used  in  more  extensive  field  tests.  Ethoxydiethylbenzamide  was  also  inclu¬ 
ded  in  some  tests.  Other  compounds  that  had  been  outstanding  in  the  tests  just 
described  were  not  included  because  at  the  time  we  did  not  know  enough  about  their 
toxicity.  Recently  4  of  the  outstanding  compounds  have  been  cleared,  and  additional 
field  tests  with  these  are  now  in  progress. 

Tests  were  made  with  treated  bed  nets  against  salt-marsh  mosquitoes  in  North 
Carolina.  The  mesh  size  was  6  mm,  and  the  application  rate  was  one-half  gram 
of  repellent  per  gram  of  netting,  or  37  g/m2. 

The  nets  were  tested  once  each  week  and  were  stored  in  individual  plastic  bags 
between  tests.  Nets  treated  with  deet  permitted  passage  of  a  total  of  only  3  mosqui¬ 
toes  in  12  tests  over  a  34-day  period  whereas  o-ethoxy-N,N-diethylbenzamide  permitted 
passage  of  a  few  more  (a  total  of  6  in  6  tests).  At  the  same  time,  the  numbers 
passing  through  untreated  nets  ranged  from  52  to  203  per  test. 

Another  series  of  tests  was  made  at  Camp  Lejeune  in  which  the  treated  bed  nets 
were  hung  on  a  line  outdoors  during  the  intervals  between  testing. 

Deet  was  the  most  effective;  after  20  days  of  outdoor  aging  and  exposure  to 
26.4  cm  of  rainfall  the  half-gram  dosage  still  gave  90%  protection,  based  on  the  num¬ 
ber  of  mosquitoes  that  passed  through  an  untreated  net. 

Bed  nets  were  also  tested  against  natural  populations  of  Aedes  aegypti  and  Cu¬ 
lex  quinquefasciatus,  or  fatigans ,  in  Bangkok.  Nets  were  treated  with  deet  and  mix¬ 
ture  M-1960  at  one-half  gram  of  repellent  per  gram  of  netting. 

Deet  gave  complete  protection  against  aegypti  for  16  weeks  and  against  quique- 
fasciatus  for  17  weeks;  M-1960  gave  complete  protection  against  both  species  for 
15  weeks. 


INSECTICIDAL  AND  ACARICIDAL  EFFECT  OF  BINARY 
MIXTURES  OF  SOME  ORGANOPHOSPHORUS  INSECTICIDES 

A.  Stanovà,  S.  Gahér,  J.  Drávek 

(Agrochemical  Technology  Research  Institute,  Bratislava — Pfedmëstie,  CSSRJ 

We  have  tested  thirty  binary  insecticidal  compounds  with  the  aim  to  examine 
the  possibilities  of  potentiation  of  the  biological  effect  of  the  most  important  Cze¬ 
choslovak  organophosphorus  insecticides;  that  of  Fosfotion  with  Malathion  and  of  Me- 
tation  E-50  with  Fenitrothion  as  active  compound.  The  second  component  of  the  tested 
mixtures  was  some  organophosphorus  compound  of  the  group  of  dialkylthio-  and 
dithiophosphates  with  insecticidal  effect. 

The  tested  samples  of  insecticides;  those  with  one  component  and  the  mixtures, 
too,  were  applied  in  the  test  by  sprays  in  the  shape  of  aqueous  emulsion  according 
to  standard  laboratory  testing  methods.  At  each  mixture  we  have  tested  three  diffe¬ 
rent  proportions  of  the  components:  3:1,  1:1,  1:3,  at  some  of  them  4:1,  1:1,  1:4. 

It  was  the  housefly  ( Musca  domestica  L.)  that  served  us  as  a  test  object  for 
the  assessment  of  the  insecticidal  effect  of  the  samples;  and  for  the  acaricidal  effect 
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it  was  the  female  spider-mite  ( Tetranychus  urticae  Koch).  We  tested  the  effect  of  the 
prepartion  on  flies  by  the  rotating  table  method  and  the  effect  on  spider-mites  by 
the  vertical  toximeter  one.  We  got  the  test  material  from  standard  stocks  reared 
in  the  laboratory. 

We  summitted  the  tested  samples:  containing  each  component  alone  or  in  mixtu¬ 
res,  to  tests  in  several  dilutions  chosen  in  accordance  with  geometric  series.  24  hours 
after  application  we  stated  the  rate  of  mortality  of  the  pests.  The  tests  were  evaluated 
graphically  on  the  probit-logarithmic  scale;  we  have  assessed  the  values  LC50  and 
it  for  each  sample  of  mixture  and  for  their  components  as  well.  By  calculation  accor¬ 
ding  to  Finney  (1952)  we  have  studied  the  theoretical  values  of  LC50  appurtenant 
to  a  mixture  in  the  case  of  an  additive  effect  of  the  compounds.  We  estimated  the  pro¬ 
portion  of  the  theoretic  values  LC50  calculated  for  additive  effect  to  the  values  LG50 
found  in  the  test.  If  the  value  of  the  proportion  equals  1,  the  effect  of  the  mixture 
components  is  additive.  A  value  exceeding  1  pertains  to  synergetic  effect,  less  than 
1  —  to  the  antagonistic  one. 

With  some  of  the  tested  mixtures  a  notable  increase  of  the  acaricidal  effect  has 
been  reached.  In  the  case  of  14  tested  couples  //  significantly  exceeds  the  standard 
and  the  second  component.  The  degree  of  potentiation  calculated  for  those  mixtures 
confirms  a  noteworthy  exceeding  of  the  additive  effect  (2.4— 9.4).  In  the  case  of  any 
6  couples  a  degree  of  potentiation  was  more  than  1.5.  The  most  favorable  is  the  aca¬ 
ricidal  effect  of  the  mixtures  of  malathion  with  the  compounds:  bromophos-ethyl 
(potentiation  9.4,  to  malathion  496);  phenchlorphos  (7.9;  195);  fenitrothion-ethyl 
(6.4,  510);  0,0-diethyl-S-phenylthiophosphate  (5.5,  684);  fenitrothion  (4.4;  210); 

The  insecticidal  effect  of  those  mixture  was  predominantly  additive  or  only  slighly 
higher  and  the  respective.  It  values  are  found  among  the  It  values  for  components. 

We  have  found  a  certain  raising  to  a  higher  level  of  the  insecticidal  effect 
in  the  case  of  8  piixtures.  The  assessed  degree  of  potentiation  of  the  said  mixtures 
varied  between  1.4 — 2.1,  with  a  maximum  in  the  case  of  the  mixture  of  malathion 
with  0,0-diethyl-S-(4-chlorphenyl)  dithiophosphate. 

We  have  found  an  antagonistic  effect  only  with  some  couples  of  insecticides 
which  had  an  additive  or  raised  effect  in  the  case  of  a  different  quantitative  repre¬ 
sentation  of  the  components.  Such  were,  for  instance,  mixtures  of  malathion  with 
0,0-diethyl-0-(0-sec.butylphenyl)  thiophosphate,  fenitrothion  with  thiometon  or  dino- 
buton  (acaricidal  effect)  and  a  mixture  of  malathion  with  dichlorvos  (insecticidal 
effect). 

It  ensues  from  the  results  reached  that  the  pesticidal  effect  of  the  tested  insec¬ 
ticide  mixtures  on  a  certain  biological  object  depends  generally  on  the  chemical 
character  and  the  quantitative  representation  of  both  active  components.  The  most 
favorable  effects  were  shown  by  the  mixtures  of  compounds  a  broad  toxicity  pro¬ 
portion  towards  the  respecive  object.  At  a  mutual  comparison  of  the  raised  mixtures 
of  the  same  chemical  structure  deferring  by  the  quantitative  representation  of  the 
components  it  appears  that  in  most  of  the  cases  raising  to  a  higher  power  increases 
with  the  increase  of  a  less  effective  component  but  the  toxicity  index  decreases. 


O  MEXAHH3ME  ÏIATOTEHE3A  Y  TyCEHHL]|  IIPH  OTPABJIEHHH  XJIOPCKDOCOM 

O.  V.  Sundukov  — 0.  B.  CyHflynoB 
(Bcecow3Hbiu  UHCTUTijT  3au{UTbi  pacrenuü,  Jlenumpad,  CCCP) 

HacTOHiqaH  paßoTa  BbinojraeHa  Ha  rycemipax  nocjiepHero  B03pacTa  KanycTHoii 
öejiHHKH  —  Pieris  brassicae  L.,  03Hmoh  cobkh  —  Agrotis  segetum  Schiff,  h  cocHOBoro 
meJiKonpa^a  —  Dendrolimus  pini  L.,  pa3JiHUHbix  no  CBoen  uyBCTBHTejibHOCTH  k  $oc- 
$opopraHHHecKHM  HHceKTEpn^aM.  B  nauecTBe  TOKCHKaHTa  HcnojiB30BaJiocL  91%-e  pen- 
cTByiomee  BeipecTBo  xjiopo$oca. 

3cTepa3Haa  aKTHBHOCTt  onpepejiHJiacb  b  raHranax  pejibix  bpionrabix  nepBHbix  pe- 
noueK  rycemin;  HHpoKCHJiapeTaTHbiM  MeTogoM.  HHTeHCHBHOcTb  OKpacKii  raurjineB  hbjih- 
Jiacb  HOKa3aTejieM  ypoBHa  3CTepa3Hon  aKTHBHocTH. 

Hapngy  c  opeHKon  3CTepa3Hon  aKTHBHocTH  perncTpupoBajiHCb  ÖHOSJieKTpnuecKHe 
II3MeHeHHH  B  ÖpiOIHHOH  HepBHOH  peHOUKe  C  nOMOipblO  CUeTUHKa  ÖHOSJieKTpOHMnyJIbCOB. 
ypoBeHb  cnoHTaHHOH  sjieKTpnuecKOH  aKTHBHocTH  H30Jinp0BaHH0H  HepBHOH  penouKii 
cpaBHHB  a  Jin  c  ypoBHeM  3CTepa3HOH  aKTHBHocTH  b  raHrjiHHx  nocjie  iiaxojKpeHHn  HepE- 
HOH  penouKH  b  TeueHHe  nojiyuaca  b  pacTBope  HHceKTHpnpa. 

IlepBbie  npH3HaKH  HHrHÔnpyioipero  pencTBHH  xjiopo(|)oca  Ha  3CTepa3bi  BbiHBjiHJincb 
npn  KOHpeHTpapHH  1  •  10-5  M.  B  KOHpeHTpapaii  1  •  IO-3  M  xjiopo(|)oc  nouTii  hojihoctbio 
T0pM03HJI  aKTHBHOCTb  3CT6pa3:  He3HaHHTeJIbHOe  KOJIHUeCTBO  (|)epMeHTa  OÖHapyJKIIBaJIOCb 
TOJibKO  b  periTpajibHOH  uacTii  raHrjineB. 
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XapaKTcp  6ii03JieKTpiraecK0M  HMnyjiBcapnH  h3M6hhjich  jihihb  no^  bjihhhhcm  6ojib- 
miix  KOHpoHTpapiiii  Hfla  —  5  *  10-4 — 1  - 10-3  M,  uto  oöycjioBjieno  cKopee  Beerò  CHHTKe- 
HIIGM  ypOBHB  3CTepa3IIOH  aKTHBHOCTH. 

IIojiHoe  noflaBJiGHHe  cnoHTaHHoii  sjieKTpnuecKOH  aKTHBHOCTH  H30jmpoBaHHBix  HepB- 
HBix  penoueK  pocTiirajiocB  npn  KOHpeiiTpapunx  xjiopotfmca  Bbime  5  •  10-3  M.  /Jjih  no- 
jiyaeHHH  TaKoro  um  3(|)(|)eKTa  c  HiiTaKTHBiMH  HepBHbiMH  penouKaMH  TpeöoBajiocB  ombi- 
BRTB  HX  paCTBOpOM  XJIOpO(|)OCa  B  geCHTB  pa3  ÖOJIBHieil  KOHpeHTpapHII. 

HcCJieflOBaHHeM  flHHaMHKH  3CTepa3HOH  aKTHBHOCTH  B  raHTJIHHX  ÖpiOHIHOH  HepBHOii 
penouKii  h  HaÖJnopeimeM  3a  noTepeñ  Beca  ryceHHpaMH  BCJiegcTBne  o6e3BOHmBaiiiiH 
oprami3Ma  npn  annjiiiKapHii  JieTajiBHBix  pos  xjiopo(|)oca  Ha  HapyîKHBie  noKpoBBi  ryce- 
iihu;  cocHOBoro  HiejiKonpafla,  ycTaiioBJieHo:  a)  nepnog  MaKCHMajiBiioro  yraeTemiH 
aKTHBHOCTH  3CTepa3  npnxopHTca  na  BTopBie  cyTKH  nocjie  annjiHKapHH  npa;  6)  Ha  6 — 
7-h  peiiB,  ko  BpeMemi  HacTynjieHHH  CMepra,  3CTepa3Haa  aKTHBHocTB  BoccTaHaßjiH- 
BacTCH  noHTH  po  nopMajiBHoro  ypoBim;  b)  Bec  noniömnx  rycemin;,  KaK  npaßiuio,  co- 
CTaBJineT  45—55%  ncxognoro  Beca;  r)  ueM  öojiBine  OTpaBjieHHBie  ryceHHpBi  TepmoT 
b  Bece  b  nepBBie  pBa  gHH,  TeM  cKopee  HacTynaeT  JieTaJiBHBin  ncxog;  p)  b  Teuemie  nep- 
BBix  jjpyx  pHeii  3CTepa3Haa  aKTHBHocTB  b  raHTJinax  y  óojiee  o5e3BO>KeHHBix  ryceHHu, 
3aTopMO>KeHa  b  öojiBmen  cTeneim. 

CHHHieHHe  ypoBHH  3CTêpa3HOÎi  aKTHBHOCTH  b  öpionmoH  HepBHOH  penouKe,  KpoMe 
iienocpepcTBemioro  HHrnßHpyioipero  peñcTBiia  xjiopo(|)oca,  MO>KeT  6bitb  CBH3aHO  c  bbi- 
pejienneM  b  tojiobhom  OTpejie  rycemip  (npepnojioîKHTejiBHO  KappnaJiBHBiMH  TejiaMH  — 
corpora  cardiaca )  «HenpoTOKCimecKoro  BeipecTBa».  3to  BerpecTBO,  no-BHgHMOMy,  h pen- 
THHHO  H3BecTiioMy  H3  jiHTepaTypBi  ropMOHajiBHOMy  «CTpecc-^aKTopy».  ÜOHBjieHHe  ero 
BBI3BIBaJI0CB  pe(|)JieKTOpHO,  nOCpepCTBOM  B03peHCTBHH  TOKCHKaHTa  Ha  ÖpiOHIHyiO  HepB- 
nyio  penouKy. 

HenocpepcTBeiniOH  npnunHOH  rnöejin  OTpaBJieHHBix  HaceKOMBix,  BepoHTHO,  cjie- 
pyeT  cHHTaTB  o6e3BO?KHBaHHe  TKaHen  opraHH3Ma.  Menpjy  HauajiBHBiM  sTanoM  naTore- 
He3a  —  TOpMO/KGHIieM  3CTepa3HOH  aKTHBHOCTH  H  KOHeUHBIM  —  gerHgpaTapHeH  OpraHH3Ma 
npoTenaiOT  npopeccBi,  b  KOTopBix,  KaK  mojkho  nojiaraTB,  aKTHBHyio  pojiB  nrpaiOT  rop- 
MOHBI  HaCeKOMBIX. 

TopMOîKeHHe  3CTepa3HOH  aKTHBHOCTH  ^OC^OpopraHHHeCKHMH  COepHHeHHHMH  y  Ha¬ 
ceKOMBix  npHBOpHT  K  HHBIM  $H3HOJIOrHUeCKHM  HOCJiepCTBHHM,  UeM  npH  OTpaBJieHHH 
TenJIOKpOBIIBIX  ÎKHBOTHBIX.  CyipeCTBOBaHIie  BBICOKOrO  ypOBIIH  CnOHTaHHOH  3JieKTpiIHe- 
CKOH  aKTHBHOCTH  npil  npaKTHUeCKH  HOJIHOM  yTHeTeHHH  3CTepa3  B  OÖJiaCTH  CHHaHTHHe- 
CKHX  KOHTaKTOB  raiirJIHH  TpypHO  OÖT>flCHHTB  CyipeCTByiOipHMH  KOIipenpHHMH.  Pojib 
HepBHOH  cHCTeMBi  HaceKOMBix  b  npopeccax  naToreHe3a,  KaK  npepcTaBjiaeTcn,  cbo^htch 
k  pHCKOopflHHapiiH  HJiH  BBiKjHOHeiiHK)  MexaiiH3MOB  HepBHOH  peryjiapHH  paöoTBi  H<ejie3 
BHyTpeHiien  ceKpepnn.  B  hbcthocth,  paccTpoñcTBo  penTejiBHOCTii  HepBHoií  chctgmbi, 
oneBHpHO,  OTBeTCTBcrmo  3a  HapyHieiiHe  ropMOHajiBHoro  kohtpojih  BopHoro  oÖMeHa. 


THE  ROLE  OF  SYSTEMIC  INSECTICIDES  IN  MIDDLE  EAST  HORTICULTURE 

A.  S.  Talhouk 

(American  University  of  Beirut,  Beirut,  Lebanon) 

The  most  important  pests  in  Middle  East  horticulture  are  a  bud  mite  Acería 
phloeocoptes  very  common  in  dry  regions,  and  a  bud  midge,  Odinadiplosis  amygdali. 
The  delicate  fly  spread  actively,  but  it  also  is  blown  over  fairly  large  distances  by 
westerly  winds. 

Attempts  to  control  the  bud  mite  with  sulfur  or  lime-sulfur  sprays  were  aban¬ 
doned  du<T  to  the  short  residual  effect  of  the  chemicals,  particularly  that  the  mites 
wander  out  of  the  galls  for  a  period  of  about  3  weeks.  Trials  with  demeton,  and  with 
phosphamidon  were  performed  on  a  limited  scale.  The  insecticides  were  each  sprayed 
once  on  heavily-infested  trees  in  mid-May  at  0.05%  for  demeton,  and  0.04%  for  pho¬ 
sphamidon.  On  large  and  small  trees  sprayed  with  demeton,  not  one  single  gall  was 
formed  during  the  season,  and  the  trees  blossomed  normally  on  the  new  wood 
the  following  year,  setting  and  maturing  fruit  for  the  first  time  in  about  4  years 
after  the  beginning  of  infestation.  In  the  case  of  phosphamidon  88%  of  the  buds 
counted  were  free  of  galls  the  following  year,  and  the  non-infested  frower  buds  pro¬ 
duced  a  normal  amount  of  blossoms,  and  fruit-set. 

In  the  case  of  Odinadiplosis  again  both  systemic  compounds  were  used  at  the 
same  concentrations  as  above.  In  both  cases  fairly  satisfactory  results  were  obtained 
with  one  spray,  but  no  total  protection  was  possible  from  the  first  year’s  treatment. 
Probably,  the  poor  development  of  leaves  on  attacked  trees  causes  a  difficulty  to 
the  ingress  of  pesticides.  Spraying  with  one  of  the  said  systemics  once  a  year  for  2 
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to  3  successive  years,  reduces  infestation  by  this  midge  to  insignificance  in  treated 
plantations. 

The  fig  has  a  lesser  number  of  enemies.  The  wax  scale  Ceroplastes  rusci  (Linn.) 
is  a  key  pest.  Attacked  trees  lose  their  leaves  by  early  August,  do  not  mature  their 
fruits,  and  get  thickly  covered  by  black  moulds  that  develop  on  the  honeydew  secre¬ 
tions  of  the  scale. 

The  scale  overwinters  as  an  advanced  second  stage  larva,  or  as  a  young  immature 
adult.  In  spring,  feeding  is  resumed  and  maturity  takes  place  within  2  to  3  weeks 
afterwards.  Egg-laying  begins  in  early  May  and  crawlers  start  to  settle  on  leaves 
and  twigs  from  the  last  weeks  of  May  to  mid-June.  It  takes  the  insect  some  65 
to  75  days  to  complete  this  first  generation.  Adults  of  the  second  generation  are 
formed  by  the  last  week  of  September.  The  third,  or  overwintering  generation  appears 
as  of  the  first  week  of  October.  The  protracted  egg-laying  and  hatching  periods,  and 
the  protection  later  afforded  by  wax  covers  make  it  difficult  to  treat  C.  rusci  effecti¬ 
vely  with  contact  poisons.  Besides,  this  wax  scale  is  locally  attacked  by  a  number 
of  enemies  that  would  suffer  great  reduction  in  numbers  following  the  use  of  such 
pesticides.  Therefore  spray  experiments  with  systemics  on  fig  trees  were  carried  out. 
One  single  application  of  demeton  or  phosphamidon  on  attacked  trees  during  active 
feeding  gave  100%  mortality  within  2  to  3  days.  No  ant  visits  were  renewed  for 
the  rest  of  the  year.  In  fact,  most  of  the  trees  were  rendered  absolutely  free  of  C.  rusci 
now  for  the  last  three  years.  Only  two  trees  were  later  found  to  harbour  few  indivi¬ 
duals  of  this  scale,  the  first  season  after  treatment,  and  it  is  practically  certain 
that  it  was  a  case  of  re-infestation  from  untreated  trees  in  the  vicinity. 

On  account  of  their  biologies,  it  is  interesting  to  note  that  A.  phloecoptes, 
0.  amygdali ,  and  C.  rusci  lend  themselves  to  chemical  control  in  spring,  when  trans¬ 
location  of  the  systemic  molecule  is  easiest  and  fatest,  and  when  pollination  had 
already  occurred. 

The  fact  that  no  fruiting  on  almonds  during  the  season  in  which  treatment  against 
the  bud  mite  or  the  bud  midge  can  occur,  is  an  added  advantage;  by  the  following 
season,  when  fruiting  becomes  possible,  the  insecticides  would  have  been  decomposed 
and  rendered  harmless  to  the  consumer. 

The  fact  that  both  species  of  trees  are  endemic  and  consequently  support  a  fairly 
large  fauna  of  phytophagous  arthopods  renders  the  use  of  selective  pesticides  very 
desirable  against  the  3  key  pests,  particularly  that  no  apparent  ill  effects  on  the  rest 
of  the  ecosystems  under  consideration  took  place  so  far.  It  seems  to  me  that  the  use 
of  systemics  at  present  is  the  only  means  that  renders  the  cultivation  of  the  two 
mentioned  drought-tolerent  species  possible.  My  conclusion  is  based  on  the  fact  that 
the  3  key  pests  in  question  had  already  wiped  out  thousands  of  almond  and 
fig  trees. 


DER  EINFLUß  SUBLETALER  DOSEN  VON  INSEKTIZIDEN  AUF  DIE 
BIOLOGISCHEN  DATEN  UND  AUF  DIE  RESISTENZBILDUNG  EINIGER  INSEKTEN 

H.  T  i  e  1  e  c  k  e 

(VEB  Fahlberg-List,  Magdeburg,  DDR) 

Über  subletale  Dosen  von  Insectiziden,  wie  sie  u.  a.  in  der  Schädlingsbekämpfung 
in  Form  von  Rückständen  Insecten  gegenüber  auftreten  können,  und  deren  Einfluß 
auf  Eiablage,  Entwicklungsdauer,  Schlüpffähigkeit  der  Eier.  Überlebungsdauer  einzel¬ 
ner  Stadien,  Körpergewicht,  Sensibilität  und  Resistenzbildung,  gibt  das  Schrifttum 
vielfältig  Antwort.  Zahlenmäßig  überwiegen  die  Arbeiten  über  die  Eiablage,  die  entwe¬ 
der  durch  subletale  Dosen  positiv  oder  negativ  beeinflußt  wird.  Der  Grad  der  suble¬ 
talen  Dosis,  die  Tierart  und  das  Insektizid  sind  die  Faktoren,  die  u.  a.  den  komplexen 
Vorgang  der  Eiablagezahl  bestimmen. 

In  eigenen  Versuchen  zunächst  mit  Tribolium  confusum  resultierten  nach  10  Ge¬ 
nerationen  bei  einer  Imaginalbegiftung  durch  40-stündigen  Kontakt  mit  einer  sub¬ 
letalen  Dosis,  die  eine  ca.  25%-ige  Mortalitätsrate  erzielte,,  keine  signifikante  Abwei¬ 
chungen  gegenüber  den  Kontrolltieren.  Bei  Erhöhung  der  Dosis  ließ  sich  eine  Tendenz 
der  Steigerung  der  Nachkommenzahl  feststellen.  Wurde  zusätzlich  eine  Dauerlarven¬ 
begiftung  mit  4  ppm  y-HCH  im  Nährmedium  durchgeführt,  so  zeigten  sich  innerhalb 
18  Generationen  signifikante  Unterschiede  in  der  Nachkommenzahl,  im.  Körpergewicht, 
in  der  Entwicklungsdauer  und  Sensibilität  mit  niedrigeren  Werten  gegenüber  den 
Kontrolltieren. 

Auch  eine  Begiftung  aller  Stadien  im  Nährmedium  mit  2  ppm  y-HCH,  10  ppm 
DDT,  20  ppm  Toxaphen  und  1.5  ppm  Methylparathion  führte  ebenfalls  in  den  überwie¬ 
genden  Fällen  zu  signifikanten  Unterschieden  der  oben  genannten  Faktoren. 
Der  Atmungsstoffwechsel  der  mit  y-HCH  behandelten  Tiere,  gemessen  mit  Warburg- 
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Manometern,  war  in  Bezug  auf  das  Individuum  entsprechend  dem  prozentualen  Ver¬ 
lust  des  Körpergewichts  herabgesetzt.  Wie  Hadaway  an  Stubenfliegen  konnten  auch 
wir  an  Reismehlkäfern  ( Tribolium  confusum )  die  Kumulation  subletaler  Dosen  ver¬ 
schiedener  Insektizide  ermitteln,  die  die  vorbehandelten  Tiere  unterschiedlichen  Gra¬ 
des  sensibilisierten.  y-HCH,  neigte  von  DDT,  Toxaphen  und  Methylparathion  am  we¬ 
nigsten  zur  Kumulation. 

Im  Gegensatz  zu  den  Reismehlkäferversuchen  ließen  sich  in  Stubenfliegenversu¬ 
chen  bei  ähnlicher  Methodik  mit  einer  Dauerbegiftung  der  Imagines  durch  lückenloses 
Auslegen  des  Zuchtkäfigs  mit  4  mg  y-HCH/m2  behandelten  Papier  neben  einer  zu- 
sätlichen  Larvenbegiftung  mit  4  ppm-y-HCH  im  Nährmedium  bis  auf  eine  Resistenz¬ 
bildung  keine  signifikanten  Differenzen  gegenüber  den  Kontrolltieren  bis  zur  30  Ge¬ 
neration  feststellen.  Wurden  von  mit  y-HCH  und  DDT  behandelten  Tieren  Zuchtstämme 
abgezweigt  und  höheren  Dosen  ausgesetzt,  die  um  das  Doppelte  beim  y-HCH  und 
um  das  Dreifache  beim  DDT  höher  lagen,  so  änderte  sich  am  vorher  genannten  Ver¬ 
suchsergebnis  nichts.  Nur  der  Resistenzgrad  erfuhr  eine  Steigerung.  Fliegen  verhalten 
sich  also  indifferenter  als  Reismehlkäfer. 

Bettwanzen  ( Cimex  lectularius) ,  die  von  der  Eilarve  bis  zum  adulten  Tier  steigen¬ 
den  Dosen  (0.063  mg  y-HCH/m2— -0.441  mg/m2)  im  Dauerkontakt  ausgesetzt  waren, 
zeigten  nach  11  Generationen  bezüglich  Sensibilität  und  Entwicklungsdauer  gegenüber 
den  Kontrolltieren  keine  signifikanten  Unterschiede.  Die  Eiablage  jedoch  wurde  um  ca. 
140 — 80%  stimuliert.  Bei  einem  Zuchstamm,  der  von  der  4  Generation  nach  der 
Eilarve  mit  höheren  Dosen  (bei  adulten  Tieren,  3.78  mg  y-HCH/m2)  behandelt  wurde, 
war  die  Eiablage  nur  um  60%  höher,  während  Resistenzerscheinungen  noch  nicht 
auftraten. 

In  Übereinstimmung  mit  Grayson  konnte  bei  Phyllodromia  germanica  durcir  suble¬ 
tale  y-HCH  Dosen  eine  Verkleinerung  der  Eikokons  mit  teilweise  vorzeitigen  Abwurf 
beobachtet  werden. 

Bei  allen  Versuchen  verschwanden  die  Differenzen,  wenn  der  Einfluß  subletaler 
Dosen  unterblieb. 

Die  Versuche  ergeben  folgende  Schlußfolgerung: 

1.  Subletale  Dosen  niederen  Grades  sind  wegen  ihrer  stimulierenden  Eiablage¬ 
wirkung  negativ  zu  beurteilen.  Insektizide  hoher  Persistenz  mit  langwährenden  Rück¬ 
ständen  in  Form  subletaler  Dosen  sind  daher  auch  von  diesem  Gesichtspunkt  aus 
unerwünscht. 

2.  Subletale  Dosen  sind  nicht  die  Ursache  der  bei  der  Schädlingsbekämpfung 
auftretenden  hohen  Resistenzerscheinungen. 


OOPMHPOBAHHE  KAHECTBEHHO  OTJIHHHBIX  nOnyJIflüMH 
HACEKOMBIX  B  KyJIBTyPHBIX  BHOIi;EH03AX  UOJ\  B03AEHCTBHEM 

XHMHHECKHX  OBPABOTOK 

E.  V.  Titova  — 3.  B.  TsTOBa 
(Bcecow3Hbiü  uhctuttjt  3auf,UTbi  pacrenuü,  Jlenumpad,  CCCP) 

XlIMHneCKHe  OÖpaÖOTKH  B  6opt6e  C  BpepHbIMH  HaCeKOMBIMH  HBJIHIOTCH  BaHŒBJM 
<Î>aKTopoM  flHHaMHKH  hx  UHCJieHHOCTH.  H3yuemie  aToro  $aKTopa  bo  Bcex  acneKTax 
b  HacTompee  BpeMH  npn  Bce  öojie.e  hht6hchbhom  npHMeHeHira  xiiMHuecKoro  MeTopa 
npepcTaBJiaeT  HCKjnouHTejibHbiH  iraxepec. 

Ebijio  HccjiepoBaHo  cocTOHHne  nonyjinpHH  BpepHbix  HacenoMtix,  coxpaHHiomHxcH 
nocjie  npiiMenemiíi  AAT,  TXL(r,  renTaxjiopa,  ceBHHa  h  MCTa(|)oca  b  jiaöopaTopHOM 
ancnepiiMeHTe  h  b  nojieBBix  ycJioBnnx.  Oö^eKTaMH  HCCJiepoBamiH  cjiyuuum  xjionKOBan, 
03HMan  h  3epHOBan  cobkh.  imynemin  coctohhhh  HacenoMtix  öbijih  HcnojiL30BaHBi 

ünojiornuecKHe  h  $ii3HOJiorHuecKHe  nona3aTejiH.  Hanöojiee  HapoKHbiMii  n  CTaTHCTii- . 
uecKii  pocTOBepiiBiMii  noKa3aTejiHMir  pjin  pememm  nocTaBJieHHon  3apaun  OKa3ajiHct 
npopOJIJKHTeJIBHOCTB  pa3BHTHH  JIHUHHOHHblX  (J)a3  H  npopOJIÎKHTeJIbHOCTb  ÎKH3HH  HMarO. 
o  TH  o  CMT  e  jibHO  e  KOJiiiuecTBo  pnanan3iipyioffl;ïix  ocoöen,  oTHoiuemie  KOHpenTpapim  iiohob 
naTpiiH  h  KajiHH  b  reMOJiHM(|)e  rycemin;  h  KynojioK  h  HHTeHCHBHOCTb  pbixaHHH.  HaT- 
pnn-KajiHeBoe  OTHomeHne  b  reMOjiHM$e  —  ocoöeHHo  uyBCTBHTejibHbm  noKa3aTejib,  yjiaß- 
jiHBaiorpHH  KauecTBeHHbie  pa3JiHUHH  b  coctohhhh  HaceKOMbix,  HepocTymibie  pjm  onpe- 
pejieHHH  ppyniMH  MeTopaMii  (HanpnMep,  bjihhhhc  pa3Hbix  po3npoBOK  HHceKTHpnpa  Ha 
cocTOHHne  noTOMCTBa).  AHajiH3  JiHTepaTypHbix  pariHbix  h  coöcTBeirabix  npegBapHTejib- 
Hbix  HccjiepoBaHHH  roBopHT  o  tom,  uto  HaTpHH-KajraeBoe  OTHomemie  xapaKTepH3yeT 
HHTeHCHBHOCTb  MeTa6ojiH3Ma.  npn  noHHUieHHii  oÖMeHHbix  npopeccoß  b  oprami3Me  (Ha- 
npHMep,  b  nepnop  noproTOBKii  k  pnanay3e  h  b  nepnop  caMoü  pnanay3bi  hjih  npn  jiio- 
6om  yMeiibmeriHH  pBHraTejibHofi  aKTHBHOCTii)  OTMeuaeTcn  cHiiJKeHne  oraonie- 
HHH  Na+/K+. 
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rionyjiHumi  Bpe^iibix  iiaceKOMbix,  no^BopraBuiHeca  XHMiiaecKHM  oôpaôoTKaM,  xa- 
päKTepH3yiOTCiI  OnpeAeaCHHbIMH  Ka^eCTBOHíILIMH  CflBIiraMII.  3th  CflBIiril  COXpailHIOTCH 
h  b  cjie^yiomeM  noKOJieimn.  B  oôpaôoTaiiiibix  aftaMH  nonyanupax  OTMonona  ayarnaa 
Bbi>KHBaeMocTB  rycemin,  h  pasBiiBaioipaxca  KyKoaoK  npa  ^jiiitcjilhom  ,u;ohctbiih  hh3KHX 
noaoaaiTeabHbix  TeMnepaTyp,  ôôamiHH  npopoiiT  ocoôoii,  yxoftanpix  b  ftiianay3y,  Ta- 
Kaa  aœ  Hau  aecKOjibKo  yBoanacHHaa  aapenpo^ynpaa  imaro  h  $epTHJiLHOCTb  ana, 
ôoaee  Bbiconaa  npoAoaîKHTeaLHOCTL  îkh3hh  ôaôoaoK  (caMKii)  no  cpaBHemno  c  Hooôpa- 
ôoTaHHbiMii  nonyaapnaMH.  CpaBiiHTeabHbie  aHajiH3bi  (|)H3HoaorHHGCKoro  cocToairaa  oco- 
Ôeii,  BbiJKHBinnx  nocjie  xhmiihgckoh  oôpaôoTKii  n  ocoôgh,  ne  HcnbiTaBurax  ÆGHCTBiie  a,n;a, 
iioKa3ajm  y  nopBbix  ôoaee  HH3Kyio  hhtghchbhoctl  noraoiaemia  KHcaopo^a  h  chhhîoiï- 
Hoe  OTHomemie  KOHpeHTpapnii  Na+  h  K+  b  reMoaiiM<|)e  rycemin;  n  KynoaoK.  TaKHM 
o6pa30M,  nonyaapiiH  Bpe^Hbix  naceKOMbix,  coxpaiiaiomiieca  nocae  xhmhh g ckhx  oôpa- 
ôotok,  xapaKTGpii3yioTca  noHii>KGHHbiM  MGTa6ojiii3MOM.  B  Hcxofliion  nonyaapHH  Bceraa 
imejiHCb  0C0611,  xapaKTGpH3yiom,iiGca  anaaormiHLiMH  noKa3aTcaaMH  oÔMena.  G  yBean- 
aemiGM  KOHn;eHTpan,HH  iiHCGKTiipn^a  (J]„D,T,  rXU,r,  renTaxaop,  cgbhh),  npuMGHaGMoro 
B  pO^HTGJIbCKOM  IlQKOaeHHH,  IiaïpHH-KaaiIGBOG  OTHOUIGHHG  B  rGMOaHM(J)G  ryCGHHH,  Il  Ky- 
KOJIOK  pO^IlTGabCKOrO  H  ^OaGpHGrO  nOKOJIGHHa  3aKOHOMGpHO  CHHHiaGTCa,  a  OTHOCHTGab- 
Hoe  KOJIHH6CTBO  flHanay3Hpyioni;iix  ocoôen  cootbgtctbghho  B03pacTaeT,  t.  g.  chh>kgiiiig 
oTHoniGiina  Na+/K+  11  yxoa  b  ananay3y  0Ka3biBai0Tca  B3aHM0CBa3aimbiMH  aBaemiaMii. 
3tH  KaaGCTBGHHbIG  H3M6HGHHa  BLIHBaeHLI  HG  TOaLKO  B  JiaÔOpaTOpHOM  9CKnGpilMGHTG, 
ho  h  b  60JICG  caoamLix  noaeBLix  ycaoBiiax,  rae  npnxojpiTca  CTaamiBaTLCa  co  CMenian- 
hoh  nonyjiapHGH,  BKaioaaioiaeH  ocoôgh  naa  HCHLiTaBimix  ^ghctbhg  a# a,  Tan  h  H3Ôe- 
maBnrax  KOHTaKTa  c  him. 

Moîkho  npeanoaoaraTL,  hto  b  pe3yaLTaTe  oôpaôoTOK  HHceKTHn,H,n;aMH  npoHcxoßHT 
OTÔOp  —  BbDKIIBaiOT  OCOÔlI  C  nOHHHÍGHHBIM  OTHOIHGHHGM  Na+/K+,  C  MGH  G  G  HHTGHCHBHblM 
oÔMeHOM  BGipGCTB,  h  ôoaee  CKaoHHbiG  npa  cooTBeTCTByionpix  ycaoBHax  yHTH  B  ßlia- 
nay3y.  3th  KOHCTHTyaHOHHLie  ocoôghhocth  OTaeaLHLix  ocoôgii  fleaaioT  hx  ôoaee  ctoiî- 

KHMH  K  HGÔJiarOnpHHTÏIblM  BHGHIHHM  B03^GHCTBHaM,  B  TOM  HHCJI6  H  K  a^M.  yBGaiiae- 

Hne  KoaHHGCTBa  TaKHX  ocoôgh  b  nonyaapun  BpG^HTGaa  moîkgt  HBHTbca  oji;hoh  H3  npn- 
HHH  OÔpa30BaHHH  nGpMaHGHTHblX  OaarOB  IIX,  TpGÔyiOipHX  nOCTOHHHOIl  HHTGHCH^HKaiUllI 
XHMHHGCKHX  OÔpaÔOTOK. 

ÜOHaTHe  «onTHMajiLHaa  hhtghchbhoctl  oômghhlix  npopeccoB»  BGCLMa  JiaÔHjibiio. 
Oho  H3MGHHGTCH,  OHGBHßHO,  KaK  B  OT^GJILHLIG  nGpHO,ÍJ¡bI  CG30HH0T0  H,HKaa,  TaK  H  lia 
pa3Hbix  ypoBHax  hiicjighhocth  nonyaapHH.  IIoBLiineHHLin  oômgh  aaaeKo  hg  Bcera;a 
OKa3biBaGTca  npH3HaKOM  nponpeTaHHa  nonyaan,HH. 


XMMHBECKAH  IIPOOHJIAKTHKA  IIPH  3AIU,HTE  JIECOB 
OT  bpeahbix  HACEKOMBIX 

I.  V.  Tropin  — H.  B.  TponHH 

(Bcecow3Hbiü  HCLijHHO-uccjiedoeaTejibCKuü  uhctuti/t  secoeodcrea 
u  MexaHU3ai{uu  jiecnozo  xo3aücrea,  Mocnea,  CCCP) 

B  CHCTGMG  JI6C03aiH,HTHLIX  MGponpHHTHH,  HanpaBJIGHHblX  Ha  COXpaHGHHG  H  nOBLI- 
HIGHHe  npO^yKTIÏBHOCTH  JI6C0B,  3HaaHTGabHOG  MGCTO  3aHHMaiOT  XHMHHGCKHG  CnOCOÔbl 
ôopbôbl  C  BpGflHLIMH  HaCGKOMLIMH.  IIpHMGHHGMLIG  npH  3TOM  HHCGKTHpH^LI  HCnOab3yiOTCa 
nan  à-un  HCTpGÔaGHiia  BpG,a¡ain¡Hx  iiacGKOMbix,  iian  b  npo(|)HaaKTiniGCKiix  poaax  ,o;aa 
npcflynpGJKßGHiia  hobpghvaghhh. 

nopBblG  OHLITLI  nO  HCH0ab30BaHHI0  HHCGKTHpHffOB  B  npO^HaaKTHHGCKHX  Ii;GaaX  ftaH 
npGAynpGaîflGIIIia  nOBpcaCflGHHIl  ^GPGBLGB  HaCGKOMblMIl  ÔLiaiI  IipOBGflGHLI  H.  H.  IIlGBbl- 

pGBbiM  (1903),  M.  A.  MoKpaiGpKHM  (1904)  h  A.  A.  J^gmghtlgbbim  (1903,  1914).  Ornano 

npOBGflGHHLIG  paÔOTLI  HG  A^ail  OHÎHflaGMLIX  pG3yabTaTOB. 

IIpo(|)HaaKTHaGCKaa  xHMiiaGCKaa  3ain;HTa  pacTGHiin  cTaaa  bo3moh<hoh  3HaniiTGabH0 
no3^HGG,  c  noaBaGHHGM  xaop-  h  (|)oc(|)opopraHHH6CKHx  HHCGKTHpH^OB ,  oôaaaaioin,iix  ho- 
BblMlI  CBOHCTBaMH.  K  HHM  OTHOCHTCH  CnOCOÔHOCTL  COpÔlipOBaTbCa  HapyBKHLIMH  nOKpO- 
BaMH,  npOHHKaTb  BO  BHyTpGHHHG  TKBHH,  nGpGMGmaTbCa  B  paCTGHHH  H  COXpaHHTb  flïïll- 
TGabHOG  BpGMH  TOKCHHHOCTb.  IIpiI  3TOM  npO^OaîKHTGaLHOCTb  COXpaiIGIIIia  TOKCIiaiIOCTII 
3aBHCHT  OT  (|)OpMLI  IlIICGKTHpHAHOrO  HpGHapaTa  H  ßpyrHX  (|)aKTOpOB,  HaCTL  KOTOpblX 
mohîgt  ôbiTL  poryaiipyGMa  b  npopGCCG  hphmghghhh. 

B  aGCHOM  xo3aiîcTBG  npo(|)HaaKTHaGCKOG  HanpaBaGHHG  xhmhhgckoh  3am,iiTbi  pacTG- 
HHH  6a3HpyGTca  na  tgx  tk g  npHHpHnHaabHbix  noaoaœHHHX,  kotoplig  b  cGancKOM  xo- 
3HHCTB6  ôbian  pa3BHTLI  II.  B.  Ca30H0BLIM  (1956,  1964).  B  OCHOBG  HX  aGHÎIIT  C03,H;aHHe 
TOKCKHGCKOH  30HbI  B  MGCTBX  npGACTOamGro  ITOaBaGHIia  BpcailTGaa  B  HaHÔoaGG  ya3BII- 
MOH  $a3G  paBBHTHH.  TOKCHHGCKHG  30HLI  C033;ai0TCa  C  yHGTOM  ÔHOaorHHGCKIlX  OCOÔGH- 
HOCTGH  BpGflHTGaa  h  no  BpGMGHii  npHypoHHBaioTca  K  ncpHOßy  MnrpapHH  lian  ncpGxo^a 
ero  H3  oftHOH  (|)a3bi  b  a;pyryio.  Hhcgkthpha  no^ônpaGTca  c  pacaGTOM  Heoôxo^iiMoii 
npoßoajKHTGabHOCTn  TOKCiiaecKoro  ^ghctbiih  na  BpeaiiTGaa. 
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IIpo tub  XBoc-  h  jiHCTorpBi3yrn;iix  HacGKOMbix,  o6pa3yioin;iix  onarn  MaccoBoro  pa3- 
mhohvGhhh,  npHMOHaeTcn  xiiMiiHGCKaa  o6pa6oTKa  JiecoB  ßo  iiohbjighhh  bpg^htgjib 
bo  Bpe^nmen  $a36.  3tot  npiiGM  öliji  paapaöoTaH  npn  3am;HTG  jiyöpaB  ot  hobpgîkæghhh 
3GJI6HOH  II  ÔOHpBiniHHKOBOH  JIIICTOBepTKaMII,  JKGJITOyCOH  n  BOJIOCHCTOH  IIH^eHIipaMH- 
mejiKonpa^aMn  n  riGnapribiM  inejiKonpnflOM. 

PaHHee  BeceHHee  onpaicKiiBamie  (¿jo  pacnycKaHHH  jihctbgb),  hpoh3bgæghho6  Mac- 
jiHHBiMii  pacTBopaMii  T  h  rXLjr  b  ncpHOft,  Kor^a  BpeflHTejin  HaxoftHjmcb  b  (|>a36 
niipa,  Bbi3biBajio  b  nocjieflyioiijeM  moejiL  hohbjihbihhxch  rycGHHii;. 

ÆpyrnM  npo^HJiaKTHHecKHM  npneMOM,  paccHHTaHHbiM  Ha  yHHHTOîKGHHG  bpgæhtgjih 
b  nepnoji;  Miirpapnii  H3  MecT  3hmobkh  Ha  KopMOBbie  ftGpGBbH,  hbjihgtch  HaHGCGmio 
iiHceKTHpii^a  Ha  no^CTiuiKy  Bonpyr  ctbojiob  hjih  Ha  nx  hhîkhioio  nacTb  b  $opMG  tokch- 
hgckiix  noHCOB.  3tot  npiieM  iicnojiB3yeTCH  npoTHB  ryccmin;  cocHOBoro  mejiKonpHAa,  6a- 
6ohgk  3HMH0H  nHAeHHpbi  h  pn^a  Æpyrnx.  ¿Jjih  npe^ynpeîKfleHHH  noBp6>Kfl6HHH  KopHen 
xBOHHBix  mojio^hhkob  jiiiHHHKaMH  MancKoro  xpyma  HpHMeHHeTCH  onpBicKHBaHHe  npo- 
napaTaMH  rXU,r  jiiictbohiilix  HacaîKflGHHH,  cjiyjKanjHX  MecTOM  kopmgjkkh  JKyKOB. 
OöpaöoTKa  nx  npoii3B03HTCH  ncpc#  nanajioM  jieTa  n  MHrpapmi  JKyKOB  b  jiHCTBeHHBie 
naca>Kfl;eHHH.  B  nepnoa  OTKJia^KH  hhl;  jKynaMH  b  noHBy  npHMGHHGTCH  HbiJiGBH^HbiH  hjih 
rpaHyjinpoBaHHbiH  rXU,r,  Bbi3biBaioin;HH  rn6ejib  noHBJiHiomHXCH  jihhhhok  npn  nepe- 
^BHJKeHIIH  HX  K  KOpHHM  pacTGHHH. 

IIpoi^HJiaKTHHecKHe  npiieMbT  xhmhhgckoh  3am,HTbi  pacTGHHH  npiiMGHHiOTCH  npn 
6opb6o  C  COCHOBbIM  nOflKOpHbIM  KJIOnOM,  nOÖGrOBblOHaMH,  ÖOJIbHIHM  COCHOBbIM  flOJirO- 
HOCHKOM,  KOpOG^aMII,  CTGKJIHHHHpaMH  H  flp. 

OnblT  npHMGHGHIIH  HHCGKTIIH,HJi;OB  HOKa3aJI,  HTO  npO(J)HJiaKTHHGCKOG  HanpaBJIGHIIG 
XHMHHGCKOrO  MGTOfla  6opb6bI  C  BpG^HTGJIHMH  JIGCa  BGCbMa  HGpCHGKTHBHO.  IIpH  HpO(|)H- 
JiaKTHHGCKOH  6opb6c  06bIHH0  CHHBKaGTCH  paCXOfl  HHCGKTHIJHfta,  HTO  ynpOHjaGT  OpraHH- 
3an,Hio  h  yjiyamaGT  caiiHxapHO-rHrHGHHHGCKHG  ycjiOBHH  paöoTbi. 

COBGpiHGHHO  OHGBHflHO,  HTO  flJIH  npaBHJIbHOrO  H0JIL30BaHHH  npO$HJiaKTHH6CKHMH 
CHOCOÖaMII  npHMGHGHIIH  IIHCGKTHIJHAOB  npGJKflG  BCGrO  HGOÖXO^HMO  flaJIbHGHIHGG  COBGp- 
IHGCTBOBailHG  nporH03IipOBaHIIH  HHCJI6HH0CTH  BpGßHblX  JIGCHblX  HBCGKOMblX  H  HX  GCTe- 
CTBGHHblX  BparOB. 


HOBBIE  OOCOOPOPrAHHHECKHE  HHCEKTHITObl 
S.  G.  Tzarev  — G.  T.  I^apeB 

( J\azecraHCKuü  HaijHHo-uccjiedoearejihCKUü  eerepunapHbiü  uhctutijt, 

MaxauKCuia,  CCCP) 

B  HHCJI6  XHMHHGCKHX  CpG^CTB,  HpHMGHHGMblX  ftJIH  yHHHTOHÎGHHH  HaCGKOMblX,  BHU;- 
IIOG  MGCTO  npHIiaftJIGÎKHT  (^OC^OpopraHHHGCKIIM  COGJIHHGHHHM.  B  OTJIHHH6  OT  XJIOpOOpra- 
HHHeCKHX  BGmGCTB  OpraHHHGCKHG  COGflHHGHHH  (JiOCCßopa  OÖJia^aiOT  60JIG6  BbipaJKGHHbIM 
ryÖHTGJibHbiM  3$$gktom  Ha  HacGKOMbix,  cpaBHHTGJibHo  6bicxpo  no^BopraiOTcn  pa3pymG- 
HHK)  BO  BHGHIHGH  CpG^Ö  II  B  OpraHII3M6  >KHBOTHbIX  II  HG  OÔJiaftaiOT  KyMyjIHTHBHbIM 
flGHCTBHGM  Ha  TGnjIOKpOBHblX  HiHBOTHbIX. 

B  nocjiGflHHG  roflbi  HaMii  bmgctg  c  coTpyflHHKaMH  A.  Ky3bMHHbix,  O.  B.  IlaBjio- 
BOH  H3yHGH0  60JIGG  500  HOBblX  $OC(|)OpopraHHHGCKHX  COGAHHGHHH:  9<|)HpbI  a-OKCH-ß,ß,ß- 
TpHXJI0p3TIIJI(|)0C(|)HH0B0II  KHCJIOTbl,  aii;GTOXJIOpO(|)OCbI,  MGTHJiaJIKHJIXJIOpO$OCbI,  9THJI- 
aJIKHJIXJIOpO(|)OCbI,  raJIOHflaJIKIIJIbHbIG  3(|)HpbI  —  a-0KCH-ß,ß,ß-TpHXp03THJI(|)0CCßHH0BOH  KHC¬ 
JIOTbl,  3$HpbI  MOTHJI,  3THJI,  ÖyTHJI  a-OKCH-ß,ß,ß-TpHXJIOp3THJI(|)OC(|)HHOBOH  KHCJIOTbl, 
aJIKHJIbHbIG  H  raJIOH^aJIKHJIbHblG  3(J)HpbI  a-0KCHXJI0pH30np0HHJI(|)0C(|)HH0BbIX  KHCJIOT, 
3$HpbI  a-OKCH(|)TOp6GH3HJI(|)OC(|)HHOBOH  KHCJIOTbl,  3(|)HpbI  3THJI-a-OKCHHHTpo6GH3HJI(J)OC(|)H- 
HOBOH  KHCJIOTbl,  ^HaJIKHJI  (aMHH03TIIJl)  TIIO(f)OC<|)aTbI,  aJIKHJI-a-OKCHBIIHIIJIOBblG  3$HpbI; 
ZIHSTHJiaMH^bl  $OC(|)OpHOH  KHCJIOTbl,  Ocßnpbl  Ha^TIIJI-ß.ß-flHXJIOpBHHHJH^OC^aTbl  H  ^p. 

HcnbiTycMbiG  BGin¡GCTBa  H3yHajincb  na  KOMHaTHbix  Myxax  Musca  domestica  L., 
«cycjiHHHbix»  ÖJioxax,  KJiGiqax  Hyalomma  anatolicum,  jiHHHHKax  XHpoHOMHß,  JiHHHHKax 
nO^KOJKHHX  OBO3OB. 

KpOMG  TOTO,  HCCJIG^OBaJIHCb  TOKCHKOJIOrHHGCKHG  CBOHCTBa  Ha  JiaÖopaTOpHblX  (Kpo- 
JIHKH,  ÖGJIbIG  MblHIH)  H  CGJIbCK0X03HIICTB6HHbIX  >KHBOTHbIX  (OBpbl,  KpynHblH  poraTblH 
CKOT  H  flp.),  aHTHXOJIHH3CTGpa3HOG,  MHOTHH6CKO6,  a  TaKHiG  (^apMaKOJIOrHHGCKOG  flGH- 
CTBHG  Ha  opraHH3M  >KHBOTHbix:  BJIHHHH6  na  cGp^GHHO-cocy^HCTyio  ciicTGMy,  opraubi 
nmpGBapGHHH,  TGpMopGryjiHpino,  bjihhhhg  Ha  (|)GpMGHTbi  $oc$aTa3y,  KaTajia3y,  6aK- 
TGpiIOJIHTIIHeCKHG  CBOHCTBa  JIH30Ii;HMa,  TGMaTOJIOrHHGCKHG  nOKa3aTGJIH,  ÖGJIKII  H  ÖGJIKOBbIG 
(|)paKn,HH  KpOBH,  BCaCbIBaHHG  H  paenpGflGJIGHHG  (POC  B  OpraHH3MG  ÎKHBOTHblX  H  ^p. 

H3  HHCJia  IICCJIGAOBaHHblX  BGmGCTB  OTOÖpaHbl  HanÖOJIGG  3^)(J)GKTHBHbIG  HHCGKTH- 
H,H^bI,  B  HHCJI6  KOTOpblX  IIGOÖXO^HMO  BblffGJIHTb  H;apKy3CHTOC|)OC,  HBJIHIOmHHCH  npOH3BOA- 
HbiM  aMHHOTHO(|)oc(|)aTa,  npcnapaT,  6jiii3kiih  k  (JiocilaMH^y,  n  Kaxapatjpoc  —  npoH3BOA- 
HOG  BHHHJI(|)OC(|)aTa. 
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LJapKy3ciiTO(J)oc  —  KoiiTaimio-ciicTeMiibiñ:  miceKTHipm,  b  gBa  pa3a  Meneo  tokchbcii 
fljiH  TenjioKpoBHbix  BKHBOTiibix,  oÔJiagaeT  cHJibHbiM  ryÔHiejibHbiM  fteiícTBiieM  na  jihuh- 
HOK  KOMapoB,  noflKOHvHbix  obo^ob,  cjia6ee  ^encTByeT  na  HMaro  HacenoMbix. 

Kaxan,a<|)oc  —  b  1.5  pa3a  Menee  TOKcnnen  b  OTiioinemra  TenjioKpoBHbix  jkhbothbix 
n  b  OflHHaKOBbix  KOHpeHTpapnnx  h  ,o;o3ax  c  xjiopo(J)ocoM  obecneniiBaeT  100%-io  rnôejib 
«Maro  HacenoMbix  h  nx  jihbhhok  (KOMHaTHbie  Myxn,  no^KOJKiibie  obo^bi). 

H3yncHHbio  naMii  hobbic  HHceKTiipn^bi,  Tan  >ne  nan  h  ii3BecTiibie  —  xjiopo(|)oc, 
(J)oc$aMHA,  tphxjio$oc  h  gp.,  npn  MHoroKparaoM  nocTynjieHHH  b  oprann3M  >KHBOTiibix 
Bbi3biBaioT  xpoHHnecKHe  oxpaBJienHH,  conpoBOHCflaiomnecH  ÔJioKiipoBaHneM  $epMeHTiibix 
cncTeM  —  xojniH3CTepa3bi,  $oc(|)aTa3bi,  aKTHBH3npyiOT  aKTHBiiocTb  KaTajia3bi,  rjnoTa- 
Tnoiia,  Bbi3biBaiOT  paccTpoiicTBa  reMOAHHaMHKii  h  pasBHTiie  AerenepaTHBiibix  ii3Mcne- 
HiiH  b  napeHxiiMaT03iibix  opranax. 


SEARCH  OF  OPTIMUM  SOLUTION  OF  THE  PROBLEM  OF  USING  ACARICIDES 
IN  CONTROL  OF  THE  VECTOR  OF  TICK-BORNE  ENCEPHALITIS 

I.  V.  Uspenskij  —  H.  B.  YcneHCKHn 

(Institute  of  Medical  Parasitology  and  Tropical  Medicine,  Moscow,  USSR) 

% 

The  susceptibility  of  population  to  the  pesticide  determines  the  amount  of  pesti¬ 
cide  which  is  used  directly  for  the  affecting  of  the  vector  —  C  min .  The  necessity  to 
provide  a  guarantee  of  the  contact  of  the  vector  with  the  pesticide  on  the  treated 
surface  forces  to  use  considerably  greater  amount  of  pesticide  — -  Co.  The  difference 
between  these  values  (C0  —  Craill)  represents  one  of  the  categories  of  inevitable  losses 
of  effectiveness  of  pesticides  —  Tosses  m  space”. 

If  we  know  C0  and  the  time  during  which  this  dosage  must  be  maintained 
(x=t2 —  1 1)  it  is  necessary  to  find  how  great  the  initial  dosage  of  pesticide  (Ct  )  must 

be  so  that  at  the  moment  t2  it  should  he  equal  to  Co(Ct  =  C0).  The  difference  bet¬ 
ween  Ct  and  Co  also  represents  inevitable  losses  —  'Tosses  in  time”.  These  two  para¬ 
meters  C0  and  x  express  all  biological  peculiarities  of  the  population  influencing 
the  effectiveness  of  affecting. 

The  optimum  solution  includes  the  choice  of  suitable  pesticide  and  the  reduction 
of  its  losses  to  the  inevitable  minimum.  In  cases  like  that  which  is  discussed  here, 
the  solution  may  be  found  only  empirically  now.  Taking  the  above  principles  into 
account  we  are  carrying  out  our  investigations  with  the  main  vector  of  the  tickborne 
encephalitis  —  Ixodes  persulcatus  P.  Sch. 

The  initial  susceptibility  of  the  natural  population  of  I.  persulcatus  is  fairly 
high.  Comparing  the  susceptibility  with  the  density  of  the  population  of  the  vector 
it  is  possible  to  find  out  that  on  each  hectare  no  more  than  1  mg  of  pure  acaricide 
(DDT)  is  utilized  with  usefulness — Umin.  The  relative  unselectiveness  of  response 
of  ticks  to  the  action  of  different  acaricides  —  DDT,  dieldrin,  malathion,  fenthion  and 
others,  presents  some  interest. 

In  the  laboratory  conditions  (the  contact  with  treated  surfaces)  and  in  the  field 
tests  on  small  areas  the  necessary  dosage  of  acaricides  for  the  momental  eradication 
of  vector  population  was  found  —  CQ.  The  dosages  in  range  of  0.125  to  0.5  kg/ha 
of  all  tested  acaricides  resulted  in  a  sufficient  effect  of  eradication  of  adult  ticks 
l.  persulcatus  during  one  season  (85 — 100%).  In  this  case  the  main  part  of  the 
applied  preparations  is  used  to  guarantee  the  contact  of  the  vector  with  the  affecting 
agent. 

On  the  areas  only  once  treated  by  organophosphorous  compounds  a  full  recovery 
of  density  of  active  adult  ticks  took  place  without  any  connection  with  the  dosage 
of  acaricide.  Using  DDT  in  dosage  0.25  kg/ha  and  more  resulted  in  sufficient  effect 
during  one  season  and  in  dosages  0.25—0.5  kg/ha  and  more  the  effect  remained  during 
the  second  season  of  vector  activity.  Forest  litter  on  these  areas  retained  the  toxi¬ 
city  during  biological  tests  in  the  laboratory  conditions. 

On  the  foundation  of  the  obtained  data  one  may  speak  about  some  approach 
the  basing  of  optimum  solution  for  the  case  examined  here.  It  is  found  that  only 
DDT  (or  some  acaricide  close  to  it  in  persistence)  may  retain  the  acting  concentration 
during  the  necessary  period  (no  less  than  two  seasons).  The  dosages  which  provide 
sufficient  guarantee  of  affecting  I.  persulcatus  in  space  (Co  0.25  kg/ha)  and  in  time 
(6’#  0.25—0.5  kg/ha)  were  determined. 

Taking  into  account  the  great  dosages  of  acaricides  which  are  used  in  practical 
treatments  (2—5  kg  of  technical  DDT  per  1  ha)  it  is  desirable  to  raise  the  question 
of  the  fulfilment  of  the  conditions  of  optimum. 
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300EKTHBHOCTB  rPAHyJIMPOBAHHblX  HHCEKTO-AKAPI1IJHAOB 
nPOTHB  BPEAHTEJIEÎÏ  BCXOAOB  XJIOIIHATHHKA 

F.  M.  Uspensky  —  O.  M.  YcneHCKHH 
(IlayuHO-uccjiedoeaAbCKuü  uhctuti/t  3au{UTbi  pacrenuü,  Tauinenr,  CCCP) 

IIIocTHJiGTHiiMH  nccjieAOBaimuMH  HI1H3P  HaiiAeHO,  hto  BbicoKoa(|)(|)eKTHBHbiM  cpeA- 
CTBOM  GopbGbl  C  BpG^HTeJIHMH  BCXOflOB  XJIOHHaTHHKa,  npeffOTBpaipaiOIIlillM  nOHBJieHIie 
ycTOHBHBBix  nonyjiiipHH  Bpe^iiTejieH,  HBJineTCH  BHecemie  b  nonBy  rpaiiyjmpoBaHHBix 
nHceKTO-aKapiipn^oB.  JlynmiiMii  hasmh  ^jih  npHMeHeHHH  b  rpaHyjmpoBaHHoii  (|)opMe 
HBJiHiOTCH  cañ(|)oc  mili  porop  npoTHB  cocymnx  BpeAHTejien  h  ajibApnH  hjih  raMMa- 
IÏ30MGP  rxu,r  A^H  OOptÖBI  C  nOflrpBI3aiOIIi;HMH  ryceHHpaMH  COBOK,  KOTOpbie  HaHOCHTCH 
Ha  rpanyjibi  cynepcjlocc^aTa  h  nonpbiBaioTCH  njiemíon  H3  HeTOKcnnHbix  hjiii  cJiaGo- 

TOKCHHHblX  BemeCTB. 

B  1964  r.  6biJia  ripoii3BeAeHa  npoBepna  a<|)(|)eKTHBHOCTH  arax  rpaHyjmpoBaHUbix 
npenapaTOB  b  mecTii  pafionax  y36eKHCTaHa  na  BOCbMiipa^KOBbix  flejiHHKax  b  neTbipex- 
KpaTHOH  nOBTOpHOCTH  B  Ka^KftOM  pailOHe  (CM.  TaÖJIHpy).  I 

3(|>(J)eKTnBiiocTb  Biieceimn  b  noHBy  HHceKTO-aKapupHAiibix  rpaHyji 

C  CaH(|)OCOM  H  aJIbApHHOM 


CpOKH 

H3rOTOBJieHHH 

npenapaTa 

CpOKH 

Hhcjio 
ryceHHn 
na  1  m/kb 

%  noBpe- 

KojinnecTBO 
BpeflHTejien 
Ha  lOOjincTbeB 

y  po>Kan 

CocTaB  njieHKH 

BHeCeHHH 
npenapaTa 
b  nonßy 

HiHeHHHX 

pacTenHH 

COBKOH 

nay¬ 

THHHo¬ 

ro 

KJienia 

TJieii 

BOJIOKHa 

Cbipna, 

ii/ra 

KOHTpOJIb 

TpaiiyjiH 
6e3  HAa 

Ilpn  ceBe 

3.7 

11.25 

46.2 

37.2 

36.8 

TMTA 

AeKaGpb 

npn  BCxoAax 

1.4 

6.55 

20.0 

14.5 

36.4 

» 

» 

Ilpn  ceBe 

1.9 

4.30 

18.7 

12.5 

39.9 

» 

MapT 

»  » 

2.3 

5.00 

22.5 

13.0 

39.1 

/Kmhx 

» 

»  » 

1.8 

4.90 

16.2 

17.7 

38.3 

» 

» 

Ilpn  ceBe 
n  BCxoAax 

1.5 

3.10 

12.7 

8.5 

41.8 

OniHÖna  pa3HOCTii . 

MaKCHMajibiioe  3naneHHe  necymecTBeHHOH 

0.32 

2.1 

4.23 

3.28 

1.45 

paaniipbi  npn  P=0.05  . 

0.71 

4.47 

8.9 

6.89 

3.09 

AaHHbie  o  BHCJieHHOCTH  BpeflHTejieH  h  noBpe>K/i;eHHOCTH  iimh  bcxoaob  nonasajm, 
BTO  bo  Bcex  BapnaHTax  nojiyqeHbi  nojioîKHTejibHbie  pe3yjibTaTbi:  nncJiemiocTb  nayTHii- 
Horo  KJiem;a,  TJieii  h  rycemip  o3hmoh  cobkh  h  noBpeiKAeHHOCTb  pacTennii  nocjie^HHMH 
6bijia  CHH>KeHa  b  2—4  pa3a,  a  ypoinaH  noBbicHJiCH  Ha  0.9— 5.0  p/ra.  B  BapnaHTax  c  npn- 
MeHenneM  TMTA  yMeHbmujiocb  3arHHBaHne  ceMHH  h  niGejib  bcxoaob  ot  KopHeBOH 
rHiiJiH,  b  pe3yjibTaTe  aToro  yMGHbiHHjiocb  biicjio  rae3A  6e3  bcxoaob  na  12—17%.  Han- 
GoJibinan  a(J)(^eKTHBHOCTb  nojiyneHa  npn  SBynpaTHOM  npriMeHeniiii  rpanyjiHpoBaHHoro 
npenapaTa.  ITpuGaBKa  ypoman  Aocrania  5  p  c  1  ra. 

B  1965  r.  npoBe^eHbi  cpaBHHTejibHbie  HcnbiTanna  rpaHyjiHpoBaimbix  HHceKTo-ana 
pnpn^OB  c  poropoM  h  c  cain|)ocoM  b  hath  panonax  y36eKHCTana  na  AßeHaAPaTupnA- 
KOBbix  ^eJiHHKax.  ycTanoBJieHO,  mo  npoTHB  TJien  porop  MeHee  a$c|)eKTHBeH,  a  npoTHB 
nayTHHHoro  KJieipa  Gojiee  a(|)(|)eKTHBeH,  neM  cañ(|)oc.  B  ppyroM  onbiTe  npoBOAHjmcr 
cpaBHHTejibHbie  ncnbiTaHHH  ajibApiraa  h  raMMa-ii30Mepa  rXU,P  npn  ncnojib30BaHHH  hx 
AJih  ii3roTOBJieHim  rpaHyjinpoBaHHoro  npenapaTa.  YneTbi  noKa3ajni,  bto  ajib^pnH 
BHOJIHe  MOJKGT  GbITb  3aMeHeH  raMMa-H30Mep0M  rxil,r. 

CpaBHHTejibHbie  iicnbiTaHiin  rpaHyjHipoBaiiHbix  npenapaTOB  b  MejiKOflejinnoBiioM 
onbiTe  na  ^Bena^paTiipH^KOBbix  flejiimnax  n  b  npon3BO^CTBeHHOM  onbiTe  na  neTbipex- 
reKTapnbix  ynacTKax  noKa3ajin,  hto  a<|)(|)GKTHBH0CTb  rpanyjiHpoBaniioro  iraceKTO-aKapH- 
HHAa  b  npoH3BOACTBeimoM  onbiTe  npn  OAHOKpaTHOM  npHMeneHun  Bbiine,  neM  b  mojiko- 
ACJIHHOBHOM  onbiTe  npil  AByiipaTHOM  npHMeHCHHH. 

riponsBOACTBemibie  HcnbiTaiinn  Ha  GojibmoH  njioipaAH  b  TaniKeiiTCKoìi,  CbipAapbiin- 
CKOH,  0epraHCKOH  h  AHAHiKaHCKOH  oÔJiacTHX  yaCCP  noATBepAHJin  Bbiconyio  Texnn- 
Becnyio,  xo3HHCTBenHyio  (ypomannyio)  h  aKOHOMnnecnyio  a$$eKTHBHOCTb  rpanyjiii- 
poBamibix  HiiceKTO-aKapiipiiAOB. 
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ZUSTAND  UND  PERSPEKTIVEN  DER  CHEMISCHEN  SCHÄDLIGSBEKÄMPFUNG 


V.  P.  V  a  s  i  1  j  e  V  —  B.  n.  B  a  c  h  ji  h  e  b 
(Institut  für  Pflanzenschutz,  Kiev,  UdSSR) 

Die  Frage  nach  der  Bedeutung  und  den  Perspektiven  der  chemischen  Schädlings¬ 
bekämpfung  ist  schon  seit  einigen  Jahren  das  Streitobjekt  in  mehreren  Veröffent¬ 
lichungen  sowie  auf  zahlreichen  Konferenzen  und  Beratungen.  Diese  öffentlichen 
Diskussionen  aber  enthalten  öfters  keine  objektive  und  exakte  Analyse  der  Tatsachen, 
gründen  sich  auf  allgemeine  Überlegungen  und  Annahmen  oder  auf  negative  Fälle, 
deren  Ursache  die  Verletzung  der  Empfehlungen  und  Vorschriften  für  die  Anwendung 
der  Pestizide  ist.  Derartige  Mängel  kommen  leider  in  der  Praxis  noch  vor.  Es  liegt 
ausser  Zweifel,  dass  solche  Diskussionen  von  Nutzen  sind:  sie  führten  dazu,  dass  den 
Gefahren  für  die  Gesundheit  von  Mensch  und  Tier  sowie  für  das  Naturlehen  im  allge¬ 
meinen  bei  der  Anwendung  der  chemischen  Mittel  mehr  Aufmerksamkeit  geschenkt 
wird.  In  diesem  Zusammenhang  sind  oft  solche  Behauptungen  zu  hören,  dass  die 
Anwendung  der  Pestizide  in  der  Landwirtschaft  nur  eine  provisorische  Massnahme  sei, 
sozusagen  die  Vergangenheit  des  Pflanzenschutzes  und  die  Zukunft  des  Pflanzenschut¬ 
zes  ganz  anderen  Methoden  und  Verfahren  gehört.  Solch  ein  Standpunkt  scheint  uns 
ganz  unbegründet  zu  sein.  Ich  versuche  es  am  Beispiel  der  Analyse  der  praktischen 
Schädlingsbekämpfung  in  den  Landwirtschaft  in  der  Ukraine  zu  zeigen. 

Die  Entwicklung  der  biologischen  Methode  wurde  mit  den  gut  bekannten  Arbei¬ 
ten  von  Metschnikoff,  Krassilstschik,  Danysz  und  Wiese  über  die  Anwendung  der 
Muscardinpilzen  (1883 — 1901),  von  Vassiljev  über  die  Introduktion  von  Telenomus 
(1903),  von  Mokrzecki  und  Pospelov  über  die  Anwendung  von  Trichogramma  (1913) 
begonnen.  In  dieselbe  Zeit  fält  auch  der  Beginn  einer  wissenschaftlich  begründeten 
Anwendung  der  chemischen  Bekämpfungsmittel  —  des  Parisergrüns  in  den  Gärten 
(Mokrzecki,  1898;  Nikitin,  1911)  und  des  Bariumchlorids  gegen  den  Derbrüssler 
(Pospelov,  1904)  u.  a. 

Biologische  Methode.  Im  Jahre  1934  wurde  die  Introduktion  des  Parasi¬ 
ten  Aphelinus  mali  Haid,  durchgeführt;  dieser  Parasit  hat  sich  in  den  Obstgärten  der 
südlichen  Ukraine  akklimatisiert.  Seit  dem  Jahre  1935  wird  Trichogramma  spp.  ge¬ 
züchtet  und  gegen  Barathra  brassicae  L.  und  Euxoa  segetum  Schiff,  eingesetzt.  Damit 
werden  die  praktischen  Ergebnisse  der  biologischen  Methode  hinsichtlich  des  Ein¬ 
satzes  von  Entomophagen  erschöpft.  Die  Untersuchungen  mit  den  Muscardinpilzen, 
die  seit  Krasilshshik  im  Laufe  von  70  Jahren  durchgeführt  worden  sind,  ergaben  in 
den  letzten  Jahren  die  Entwicklung  eines  biologischen  Präparates  —  Beauverin,  das 
im  Ukrainischen  Institut  für  Pflanzenschutz  geschaffen  worden  ist  und  im  Komplex 
mit  Insektiziden  für  die  Kartoffelkäferbekampfung  verwendet  werden  kann.  Erfolg¬ 
reich  geprüft  ist  auch  das  bakteriale  Präparat  Entobakterin,  das  gegen  einige  blatt¬ 
fressende  Raupen  im  Gärten  und  im  Gemüsebau  verwendet  wird. 

Agrotechnische  Methode.  Es  ist  festgestellt  worden,  daß  einige  agro¬ 
technische  Verfahren  der  Bodenbearbeitung,  Auswahl  der  Vorkulturen  und  die  Aus¬ 
saatfristen  bei  der  Bekämpfung  der  Schädlinge  des  Winterweizens — Euxoa  segetum 
Schiff.,  Zabrus  und  einige  Diptera  Arten  von  wesentlicher  Bedeutung  sind.  Jedoch 
lassen  die  ökonomischen  und  meteorologischen  Bedingungen  nicht  immer  zu,  daß  die 
ausgearheiteten  Verfahren  angewandt  werden. 

Chemische  Bekämpfung.  Es  wird  keine  Übertreibung  sein,  wenn  wir 
sagen,  daß  fast  alle  Hauptaufgaben  des  Ernteschutzes  gegenwärtig  mit  Hilfe  der  che¬ 
mischen  Methoden  gelöst  sind.  Wie  die  Untersuchungen  des  Ukrainischen  Institutes 
für  Pflanzenschutz  gezeigt  haben,  kann  die  Anwendung  der  vorschriftlich  zugelassenen 
Insektizide  in  der  UdSSR  den  Menschen  ganz  unschädlich  sein.  Das  wird  durch  die 
Auswahl  von  Pestiziden,  sowie  durch  die  Anwendungsmethoden  erzielt,  die  gewähr¬ 
leisten,  daß  die  Naturlebensräume  minimal  verunseucht  werden  und  die  Ertragspro¬ 
dukte  keine  Gifte  nachweisen.  Einige  Beispiele  dazu. 

Weizen.  Eine  erfolgreiche  Bekämpfung  des  besonders  gefährlichen  Weizenschäd¬ 
lings —  Eurygaster  integriceps  Put. — wird  durch  die  Anwendung  von  Chlorophos 
(Dipterex),  Methylnitrophos  (Sumition)  gesichert.  Die  zweimalige  Behandlung  der 
Weizenfelder  ergibt  praktisch  unbeschädigten  Komertrag  (0.2  bis  0.3%  Befall)  sogar, 
wenn  die  Populationsdichte  des  Schädlings  sehr  hoch  ist  (etwa  300  Larven  pro  1  m2). 
Nach  zwanzig  Tagen  seit  der  Bespritzung  werden  die  Insektizidenreste  weder  im  Korn 
noch  im  Stroh  entdeckt.  Für  die  Bekämpfung  von  Zabrus  tenebrioides  Goeze,  Euxoa 
segetum  Schiff,  und  schädlichen  Diptera  —  Arten  erwies  sich  am  besten  die  Be¬ 
handlung  des  Saatgutes  mit  dem  Heptachlor  in  Form  der  Mineralölemulsion.  Bei  die¬ 
ser  Bekämpfungsmethode  werden  die  Giftreste  weder  im  Korn  noch  im  Stroh  entdeckt. 

Mais.  Als  beste  Methode  zur  Bekämpfung  der  Elateriden  erwies  sich  die 
Behandlung  der  Samen  mit  dem  Heptachlor.  Heptachlor  wird  in  den  Pflanzen  in  der 
Menge  von  0.1  bis  0.15  mg  pro  1  kg  im  Laufe  eines  Monates  nach  dem  Auf  lauf  en 
nachgewiesen.  Später  wird  dieses  Insektizid  weder  im  Korn,  noch  in  Stengeln  entdeckt. 
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Für  die  Bekämpfung  von  Pyrausta  nubilalis  Hb.  verwendet  man  Chlorophos,  seine- 
Rückstände  werden  in  Ertragspodukten  nicht  entdeckt.  Wenn  die  Maispflanzen  mit 
Sewin  behandelt  worden  waren,  so  war  das  Koni  von  den  Insektizidenrückständen 
frei,  in  Blättern  und  Stengeln  aber  gab  es  bis  0.2— 0.3  mg  Sewin  pro  1  kg  Grün¬ 
masse. 

Zuckerrübe.  Der  Schutz  der  Aufläufe  in  der  Zone  der  Massenvermehrung  des 
Schädlings  —  Bothynoderes  punctiventris  Germ. — wird  durch  die  Eintragung  de& 
granulierten  Phosphamids  (Rogor)  mit  dem  Superphosphat  in  die  Reihen  bei  der 
Zuckerrübenaussaat  gesichert.  Die  Pflanzen  bleiben  im  Laufe  von  einer  längeren 
Periode  (25 — 30  Tage)  für  den  Schädling  toxisch. 

Im  Ertrag  (in  Rüben  und  in  Blättern)  sowie  im  Boden  werden  im  Herbst  keine 
Insektizidenreste  entdeckt.  Dort,  wo  dieser  Schädling  keine  große  Gefahr  darstellt,, 
ist  es  zweckmäßig,  eine  billigere  Bekämpfungsmethode  anzuwenden:  die  Behandlung 
der  Samen  mit  dem  Heptachlor,  wenn  die  Elateriden  die  Zuckerrübe  befallen,  in  an¬ 
deren  Fällen  besser  Phosphamid  anwenden. 

Das  Heptachlor  wird  in  den  Zuckerrübenpflanzen  schon  nach  zwei  Wochen  seit 
dem  Auflaufen  nicht  mehr  entdeckt.  Wenn  es  notwending  ist,  die  Zuckerrübenaufläufe 
gegen  den  Derbrüssler  oder  andere  Schädlinge  durch  das  Bespritzen  zu  schützen,  ver¬ 
wendet  man  DDT  und  Polychlorpinen.  Aber  diese  Insektizide  dürfen  nicht  später  als¬ 
einen  Monat  nach  dem  Auflaufen  angewandt  werden  da  die  Giftrückstande  in  den 
Pflanzen  noch  nach  zwei  Monaten  seit  der  Bespritzung  nachgewiesen  werden,  und  die 
Zuckerrübekraut  wird  als  Futter  für  das  Vieh  gebraucht.  Deswegen  ist  zur  Bekämpfung 
der  blattfressenden  Raupen  von  Chlorophos,  Metaphos  oder  Gamma-Isomer  Hexochlor- 
cyclohexan  (HCH)  anzuwenden.  Das  letzt  genannte  Insektizid  wird  schon  nach  einem 
Monat  seit  der  Behandlung  in  den  Pflanzen  nicht  mehr  entdeckt. 

Kartoffeln.  Für  die  Kartoffelkäferbekämpfung  werden  die  Pflanzen  mit  Polychlor¬ 
pinen  bespritzt. 

Nach  einem  Monat  wird  dieses  Insektizid  weder  in  der  Kartoffelkraut,  noch  in 
den  Knollen  entdeckt.  Als  effektiv  und  unschädlich  für  den  Gebrauch  erwies  sich  das 
Chlorophos.  Die  DDT  —  Anwendung  wird  nicht  empfohlen,  und  bei  der  Monokultur 
in  Gemüsegärten  überhaupt  nicht  zulässig.  Die  DDT-Rückstände  werden  im  Boden 
und  in  den  Kartoffelknollen  bei  der  Ernte  in  der  Menge  von  1  mg  pro  1  kg  und  mehr 
entdeckt,  und  sogar  auf  den  Parzellen,  wo  im  laufenden  Jahr  das  DDT-Präparat  über¬ 
haupt  nicht  angewandt  war. 

Obstkulturen.  Besonders  bedeutend  sind  die  Erfolge  der  chemischen  Methode  der 
Schädlingsbekämpfung  im  Obstbau.  Bis  zum  Jahre  1940  bestand  das  System  des 
Pflanzenschutzes  im  Obstbau  aus  einer  grossen  Anzahl  von  zeit-  und  kraftraubenden 
Massnahmen  wie  die  Sammlung  der  Winternester  von  Aporia  crataegi  L.  und  Euproc- 
tis  chrysorrhoea  L.)  Abschütteln  der  Rüsselkäfer  mit  Holzhämmern,  die  Anwendung 
von  Klee  —  und  anderen  Fanggürteln  gegen  verschiedene  Raupen  usw.  Aus  den  che¬ 
mischen  Bekämpfungsmitteln,,  die  damals  schon  bekannt  waren,  verwendete  man  das 
Parisergrün,  das  Nikotinsulphat  und  die  Emulsionen  der  Mineralöle.  Der  Arbeitsauf¬ 
wand  laut  den  offiziellen  Normativen  betrug  65  Menschen-Tage  pro  1  ha  Fläche.. 
Die  maximale  Effektivität  dieses  Systems  der  Schädlingsbekämpfung  in  der  südlichen 
Zone  der  Ukraine  machte  nur  50%  vom  potenziellen  Verlust  aus.  Gegenwärtig  werden 
die  Obstgärten  dank  der  chemischen  Bekämpfungsmitteln  völlig  geschützt.  Im  Frühjahr 
werden  Curculioniden,  Tortriciden,  Tenthrediniden,  Psylloiden,  Aphidoiden,  Tentra- 
nychiden  mit  Hilfe  von  DDT,  Lindan,  Phosphamid  und  Chlorophos  bekämpft.  Nach 
der  Blütezeit  werden  Chlorophos  oder  DDT  für  die  Bekämpfung  von  Hyponomenta 
mallin  ell  a  Z.  verwendet.  Gegen  Carpocapsa  pomonella  L.  werden  die  Obstbäume 
fünfmalig  mit  Phosphamid,  Metaphos  (Methylparation)  oder  mit  Sewin  bespritzt;  ge¬ 
gen  die  Milben  wird  zusätzlich  Keltan  angewandt.  Die  erwähnten  Insektizide  werden 
hauptsächlich  in  Form  der  Flüssigkeiten  verwendet,  der  Aufwand  betragt  250 — 300  Li¬ 
ter  pro  1  ha  Fläche.  Der  Arbeitsaufwand  für  das  gegenwärtige  System  der  Be¬ 
kämpfungsmassnahmen  beträgt  nur  3.5  Menschen  Tage  pro  1  ha  Fläche,  und  die 
Effektivität  der  Bekämfungsmassnahmen  im  Süden  der  Ukraine  erreicht  95 — 98%. 

Die  Insektizidenrückstände  im  Obst  betragen  in  der  Erntezeit  z.  B.  in  den  Äpfeln 
Chlorophos  —  von  0.1  bis  0.25  mg  pro  1  kg,  Phosphamid  —  0.2  mg  pro  1  kg;  Metaphos  — 
0.0  mg  pro  1  kg  und  Sewin  —  0.4  mg  pro  1  kg,  was  die  festgelegten  Normative  des 
Gesundheitsdienstes  nicht  übersteigt.  Bei  der  DDT  —  Anwendung  in  den  Obstanlagen 
wurde  festgestellt,  dass  dieses  Insektizid  im  Boden,  in  der  Rinde  und  in  den  Zwiegen 
der  Obstbäume  akkumuliert  wird.  Sogar  nach  zwei  Jahren  wird  das  DDT  einer  be¬ 
trächtlichen  Menge  in  Blättern  und  in  der  Rinde  der  Äpfelbäume  entdeckt  (von  0.6 
bis  2.5  mg  pro  1  kg).  Es  ist  interessant  zu  betonen,  dass  die  Analysen  einer  grossen 
Anzahl  der  Proben  im  Laufe  von  drei  Jahren  zeigten,  dass  keine  DDT — Rückstände  in 
den  Äpfeln  vorhanden  waren,  wenn  dieses  Insektizid  in  der  Periode  der  Fruchtbildung 
nicht  angewandt  worden  war.  Die  DDT  —  Anwendung  ist  also  vor  der  Blütezeit  und 
am  Ende  der  Blütezeit  für  das  Obst  unschädlich. 

Die  angeführten  Beispiele  einer  erfolgreichen  Bekämpfung  von  besonders  gefähr¬ 
lichen  Schädlingen  zeigen,  dass  die  Chemie  dem  Menschen  eine  effektive  Waffe  gegen 
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die  Ertragsschädlinge  bietet,  es  kommt  aber  darauf  an,  dass  diese  Waffe  vernünftig 
und  vorschriftsmässig  angewandt  wird. 

Es  unterliegt  keinem  Zweifel,  dass  gegenwärtig  und  in  der  Zukunft  die  chemische 
Methode  der  Schädlingsbekämpfung  einen  führenden  Platz  im  Pflanzenschutz  einnimmt 
und  einnehmen  wird. 


TEST  PROCEDURES  FOR  DEVELOPING  POTATO  INSECT  CONTROL 
RECOMMENDATIONS  IN  SOUTH  FLORIDA 

D.  O.  W  o  1  f  e  n  b  a  r  g  e  r,  J.  B.  O’Neil 

(Institute  of  Food  and  Agricultural  Science,  Homestead, 

Florida,  American  Cyanamid  Company,  Tampa,  Florida,  U.S.A.) 

Insect  control  materials  have  changed  frequently  in  south  Florida  over  the  last 
25  years.  Deviations  in  pests,  methods  of  application,  effectiveness  of  materials  (re¬ 
sistance,  if  preferred)  and  the  need  to  reduce  labor  were  factors  influencing  changes. 
Although  changes  were  not  necessary  each  year  some  materials  (aldrin  and  EPN  for 
leaf  miner,  Liriomyza  sp.  control)  were  effective  only  one  or  two  of  the  last  25  years. 
Most  changes  were  made  to  new  materials  but  an  occasional  material  went  through 
a  cycle  from  effectiveness  to  ineffectiveness  and  returned  to  give  satisfactory  control, 


Concentrate  tank  of  dilution  sprayer. 

One  arrow  leads  from  pump  into  base  of  concentrate  tank;  another  —  to  lines  and 

nozzles. 


e.  g.  demeton  and  parathion  for  green  peach  aphid,  Myzus  persicae  (Sulzer).  Whene¬ 
ver  changes  are  necessary  it  is  desirable  to  effect  them  with  a  minimum  of  time  and 
labor  although  they  must  be  soundly  developed. 

A  testing  program  for  developing  new  insecticides  that  has  several  advantages 
was  used  on  potatoes.  Candidate  materials  were  tested  at  different  dosage  rates  by 
a  logarithmic  dilution  sprayer  and  those  exhibiting  favorable  or  outstanding  results 
were  used  in  larger  tests  a  second  year.  These  second  season  test  were  applied  in 
fixed  dosages.  It  is  desirable  to  test  materials  a  third  year  and  where  practicable 
also  by  a  selected  grower.  An  insecticide  which  is  effective  in  small  and  large  plots, 
is  apparently  satisfactory  in  other  respects  and  has  government  approval  may  be  re¬ 
commended.  Two  materials  selected  from  a  number  of  compounds  tested  in  1966 — 67 
and  found  effective  aphicides  were  retested  in  the  1967 — 68  season  with  favorable 
results.  Yield  increases  obtained  from  aphid  control,  since  very  few  insects  of  other 
species  were  present,  appear  very  striking. 
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Methods  and  Materials.  —  Modification  of  a  commercial  type  power 
•sprayer  was  made  to  apply  decreasing  concentrations  of  materials.  A  1216  ml  «con¬ 
centrate  tank»  was  mounted  behind  the  11 — 15  1/minute  hydraulic  pump  (see  the 
figure).  This  tank  was  a  cylindrical  metal  container  with  a  valve  opening  at  the  top 
for  adding  materials.  A  plate,  perforated  with  holes  to  enhance  mixing,  was  construc¬ 
ted  at  the  base  of  the  tank  and  occupied  no  more  than  5%  of  the  total  volume  of 
the  tank.  Water  under  pressure  from  the  pump  entered  at  the  bottom  and  side  -of 
the  concentrate  tank  so  it  flowed  upward  in  a  swirling,  circular  motion  to  facilitate 
mixing.  Mixtures  so  made  were  forced  upward  and  out  through  the  pipes,  hose  and 
nozzles  on  to  the  plants.  Constant  flow  continued  the  dilution.  One  half  reduction 
of  the  concentrate  tank  was  made  at  a  forward  speed  of  4.5  km/hr  over  a  distance 
of  9.4  m. 

Decelerating  dosages  of  1.78,  0.89,  0.45  and  0.23  kg/hectare  were  applied  with  the 
logarithmic  dilution  sprayer  (table  1).  Dilution  treatments  were  applied  1o  single 
rows  randomized  by  treatments,  and  were  replicated  four  times  in  plots  0.91x9.4  m. 

Constant  dosage  treatments  were  made  with  a  commercial  type,  power  sprayer 
similar  to  those  used  by  growers  to  test  the  materials  a  second  year.  Spray  applica¬ 
tions  were  made  in  randomized  block  experiments.  Drop-nozzles  were  used  with  this 
sprayer  as  with  the  logarithmic  sprayer.  Plots  were  3.7X10.8  m  in  1966 — 67  and 
1.9x10.8  m  in  1967 — 68.  Pressure  was  26.4  kg/cm2. 

Potatoes  were  planted  December  7,  1966  and  November  30,  1967  and  were  har¬ 
vested  April  13,  1967  and  March  29,  1968. 

Aphids  were  counted  on  middle  leaves  of  the  plants.  Four  leaf  samples  were 
taken  from  each  plot  on  each  day  aphids  were  counted. 

Yields  were  calculated  in  the  logarithmic  dilution  plots  on  the  basis  of  the  mid¬ 
dosage  rate.  Plots  of  9.4  m  row  lengths  initiated  with  a  rate  of  1.78  kg/hectare  and 

1  78  1  0  89 

terminated  with  0.89  kg/hectare  were  summed  and  averaged  as:  — : - - — - —  ^  1.34. 


Results.  —  Summary  tables  1.2  and  3,  show  mean  numbers  of  aphids  and 
yields  from  dilution  sprays  in  regressive  orders.  Results  of  testing  the  two  most 
effective  materials  the  second  season,  1967 — 68,  as  applied  by  the  larger,  constant 
dosage  sprayer  are  given  in  table  3.  High  degrees  of  aphid  control  were  obtained 
with  both  test  materials  and  yields  were  enhanced  considerably  over  the  check  by 
the  two  materials. 


Table  1 


Green  peach  aphids  per  leaf  on  potato  plants  sprayed  with  materials, 

at  dosages  and  on  dates  given 


Material 

Rate,  kg/h 

Date  of  count,  Feb.  1967 

10 

20 

du  Pont  1642,  90  IV  D 

1.78 

0.5a 

153.0a 

.89 

10.3a 

41.6a 

.44 

32.4ab 

260.0b 

.23 

66.7bc 

443.1 be 

EP-334,  90  WD 

1.78 

2.2a 

70.1a 

.89 

11.7a 

74.3a 

.44 

51. lab 

435.0bc 

.23 

64.4bc 

523.8c 

Check 

91.2c 

456.2c 

Note.  Means  followed  by  different  letters  are  significantly  different  at  the  5%  level  according 
to  Duncan’s  Multiple  range  test. 


Discussion.  —  Aphids  increased  in  the  1966 — 67  season  in  numbers  per  leaf 
from  February  10  to  20  in  all  treatments  but  tended  to  be  fewer  on  plants  sprayed 
with  higher  concentrations  on  each  day  (table  1).  Aphids  were  fewest  in  each 
instance  on  plants  sprayed  with  the  highest  concentrations  except  on  February  20 
more  aphids  were  present  on  the  1.78  kg/ha  than  on  the  0.89  kg/ha  dosage  of  com¬ 
pound  1642.  Timing  difficulties  through  the  premature  start  of  a  previous  spray  appli¬ 
cation  had  apparently  provided  inadequate  mixing,  resulting  in  the  high  figure  of 
153.0  aphids  on  February  20,  1967,  for  compound  1642.  Observations  in  previous  years 
'had  shown  that  precise  timing  is  essential  with  the  logarithmic  sprayer  and  that  it  is 
.sometimes  difficult  to  achieve  with  a  result  that  appears  out  of  line.  This  may  pro¬ 
vide  partial  explanation  for  paucity  of  reports  of  results  with  the  logarithmic  sprayer. 
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Table  3 


Table  2 


Mean  yields  of  potatoes  per  9.4  m  section, 
logarithmic  sprayer  test,  1967 


Material 

j  kg/ha 

Icg/9.4X0.9  m 
plot 

du  Pont  1642, 

1.34 

24.2a 

90  WD 

.68 

24.7a 

.34 

16.8c 

.17 

15.4cd 

EP-334, 90  WD 

1.34 

23.6a 

.68 

20.8b 

.34 

15.8cd 

.17 

14.4de 

Check 

15.7cd 

Mean  numbers  of  aphids  and  yields  from 
plants  sprayed  with  two  candidate 
materials  by  a  constant  dosage 
sprayer,  1968 


Material 

kg/ha 

Aphids/leaf 

kg/9. 4X0. 9  m 
plot 

du  Pont 

1.34 

5.9a 

21.9a 

1642,  tech. 

EP-334,  90% 

1.34 

5.8a 

22.5a 

tech. 

Check 

98.5b 

12.3b 

The  results  suggest  that  the  1.78  and  0.89  kg/ha  concentrations  of  test  materials 
1642  and  EP-334  provided  more  effective  aphid  control  and  higher  tuber  yields  than 
weaker  concentrations  and  should  be  tested  further. 

Testing  of  compounds  1642  and  EP-334  applied  by  a  constant  dosage  sprayer  con¬ 
firmed  results  of  the  logarithmic  dilution  sprayer  (table  3).  These  results  merit  larger 
field  trials,  or  if  there  were  need  they  could  be  recommended  for  aphid  control. 

The  large  yield  differences  are  attributable  to  aphids  and  serve  to  emphasize  the 
importance  of  aphid  control. 

Summary.  —  Results  from  using  a  logarithmic  dilution  sprayer  showed  wide 
differences  in  aphid  control  between  dosages  and  new  treatment  materials.  Results 
from  applying  the  materials  by  a  constant  dosage  sprayer  a  second  year  confirmed 
those  obtained  the  first  year  tested.  Tuber  yields  were  inversely  related  to  aphid 
abundance  and  directly  related  to  dosage  concentrations. 


INSECT  REPELLENCY  OF  CERTAIN  ALKYL-SUBSTITUTED 

CINCHONINIC  ACID  ESTERS 

G.  H.  Y  e  o  m  a  n,  U.  H.  L  i  n  d  b  e  r  g 

(Veterinary  Research  Station,  Wheathampstead,  U.  K.; 

Research  Laboratories,  Södertälj e,  Sweden) 

In  a  search  for  repellents  against  the  dipterous  pests  of  domestic  livestock  sub¬ 
stances  were  screened  by  a  modification  of  the  sandwich  bait  method  of  Goodhue  and 
Stansbury  (1953),  using  Lucilia  sericata  (Meig.)  and  measuring  the  change  of  weight 
of  the  molasses  bait.  Activity  was  found  in  alkyl-substituted  cinchoninic  acid  alkyl 
esters  of  the  structure: 

COOR2 


where  Ri  =  H,  alkyl  (Ci — C4)  and  R2  =  alkyl  (Ci— C6). 

These  homologues  were  tested  against  Stomoxys  calcitrans  (L.)  in  a  structure/acti¬ 
vity  study.  From  this  no  relationship  could  be  shown  between  initial  repellent  potency 
and  either  carbonyl  polarity,  volatility  (T),  molecular  refraction  (N)  or  the  parameter 
N/T.  Molecular  configuration,  however,  is  relevant  in  that  advance  of  the  alkyl  sub¬ 
stituents  (Ri)  from  the  methyl  radical  upwards  reduces  activity,  while  the  ethyl, 
propyl  and  butyl  esters  (R2)  show  better  activity  than  the  methyl,  amyl  or  higher 
radicals. 

Against  S.  calcitrans  highest  activity  was  shown  by  the  butyl  ester  of  3-methyl- 
cinchoninic  acid  (compound  number  523).  This  is  a  non-volatile  colourless  liquid, 
almost  without  smell  and  of  low  toxicity.  Observations  suggest  that  activity  is  exerted 
on  tarsal  contact,  the  chemoreceptors  described  by  Adams  and  Forgash  (1966)  pre¬ 
sumably  being  involved. 
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This  compound  was  compared  with  other  known  repellents.  To  determine  relative 
initial  potency,  S.  calcitrans  was  used  in  a  system  in  which  the  shaved  abdominal 
skin  of  mice  treated  at  serial  application  rates  was  exposed  to  standardised  starved 
flies  drawn  randomly  from  a  single  culture  batch  on  each  occasion.  A  0.5  cm  wide 
screen  treated  at  the  same  rate  as  the  mouse  was  introduced  into  the  system  in  such 
a  way  that  flies  biting  the  mouse  were  obliged  to  make  tarsal  contact  with  the 
repellent. 

Separate  series  of  such  comparative  tests  were  carried  out  incorporating  in  turn 
diethyl-m-toluamide  (DET),  dimethylphthalate  (DMP),  2,3,4,5-bis  (A2-butenylene)- 


Screened  mouse  tests:  the  initial  potency  of  the  butyl  ester  of  3-methyl- 
cinchoninic  acid  (523)  compared  with  other  repellents. 

For  abbreviations  see  the  text. 

tetrahydrofurfural  (11),  di-n-propyl  isocinchomeronate  (326),  2-hydroxyethyl  n-octyl 
sulfide  (874),  butoxypolypropylene  glycol  (BPG),  di-n-butyl  succinate  (DBS)  and 
N-benzoyl  piperidine  (162).  Results  are  combined  in  the  figure  as  dose  response 
regression  lines  and  indicate  significantly  higher  activity  for  523. 

This  test  is  unsatisfactory  for  determining  persistence,  since  when  the  mice  re¬ 
cover  from  'the  anaesthetic  they  clean  themselves.  For  a  comparative  assessment  of 
persistence,  the  method  of  Goodhue  and  Stansbury  (1953)  was  used,  in  which  the 
repellents  are  applied  at  predetermined  rates  to  bags  made  of  organdy  (cotton  gauze), 
the  bags  being  tested  daily  by  inserting  the  hand  and  exposing  for  5  minutes  in 
a  cage  containing  about  1000  standardized  starved  S.  calcitrans.  Criterion  of  break¬ 
down  was  three  bites  in  5  minutes  (Moore,  1962);  results  are  shown  on  the  table  and 
indicate  persistence  of  523  on  this  inert  substrate. 


Persistency  on  inert  substrate  (Organdy  Bag  Tests). 

Days  to  breakdown  at  3-bite  criterion 
(i S.  calcitransX human  hand)  (means  of  2  replicates) 


Compound 

Application®),  mg/cm2 

0.2 

0.4 

0.8 

DBS . 

1.5 

1.5 

3 

MGK  326  . 

1.5 

4 

4.5 

MGK  11 . 

2 

2 

4 

DET . 

2 

4.5 

4.5 

R-162  (NBP) . 

3 

3 

7 

MGK  874  *  . 

4 

8 

10 

GEA  523  ** . 

10.5 

28 

44 

♦One  test  only. 

♦♦Means  of  9,  7  and  tests  resectively. 
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Attempts  to  quantitate  the  activity  of  523  against  S.  calcitrans  on  cattle  arc 
currently  in  progress.  Patches  of  known  application  rates  on  the  backs  of  calves  have 
keen  challenged  at  various  time  lapses  by  exposure  to  standardized  starved  flies  con¬ 
fined  in  cages  attached  to  the  animal.  So  far  comparison  has  only  been  with  DET, 
.and  results  indicate  a  usefully  greater  persistency  for  523. 


JBJIHHHHE  HHCEKTHIJHAOB  HA  HAIIPABJIEHHOCTb  OEMEHA 
BEIIJECTB  HACEKOMbIX  —  BPEßHTEJIEll  XJIOnBATHHKA 


S.  A.  Zhuravskaya  — C.  A.  ÎKypaBCKaa 
( ÏIhctutijt  300J10ZUU  u  napa3UTOJiozuu  AH  Y3CCP,  Tauineur,  CCCP) 

lloBceMecTHoe  npmvieHemie  (^occ^opoprammecKiix  npenapaTOB  npoTHB  KOMnaenca 
'Cocym,Hx  BpepHTeaen  OKa3tiBaeT  HeKOTOpoe  TOKcnaecKoe  h  MeTOKcnaecKoe  piicTBHe  Ha 
«TgejiLHBie  (J)a3Bi  pa3BHTiiH  rpBi3ym,HX  BpepHTeaen.  B  cbh3h  c  3thm  ÖBiaa  npepnpmiHTa 
nonBiTKa  npocaepHTB  BaHHHiie  HHceKTHpnpoB  na  an;eTHaxoaHH3CTepa3y  (AX3),  xoaHH- 
3CTepa3y  (X3)  h  aaii3CTepa3y  (A3)  Taen  h  cobok,  Bpepninpix  xaonaaTHHKy,  a  Tamne 
nenoTopBie  ppyrne  cTopoHBi  hx  Meia6oaH3Ma. 

ycTaHOBaeHO,  hto  y  Aphis  gossypii  Glov.,  A.  craccivora  Koch,  Acyrtosiphon  gos¬ 
sypii  Mordv.  nog  BaunmieM  MeTHapeMeTOHa  b  nepBBie  MHHyTBi  B03pencTBHH  tokch- 
Kama,  Korpa  em¡e  OTcyTCTByioT  BHpnMBie  npn3HaKH  OTpaßaeHHH,  HabaiopaeTCH  aKTHBa- 
d,hh  AX3.  G  pa3BHTHeM  naToreHe3a  aKTHBHOCTB  AX3  CHHîKaeTCH,  h,  Korpa  HaceKOMBie 
HaxogHTCH  b  rayöoKOM  napaanae,  aKTHBHOCTB  ee  cocTaBaneT  amnB  4—12%  ot  KOHTpoaa. 

Akthbhoctb  X3  b  nepBBin  nepnop  OTpaßaeHHH  Taen  Tamne  noBBimaeTCH,  a  c  Ha- 
•CTynaeHHeM  napaanaa  —  CHHîKaeTCH,  b  paaBHenmeM  bhobb  noBBimaeTCH,  nocTeneHHo 
npnöaHHiaHCB  k  aKTHBHOCTH  KOHTpoaBHBix  HaceKOMBix.  B  oTanane  ot  arnx  3CTepa3,  A3 
b  nepBBie  10  mhh.  nocae  Haaaaa  OTpaßaeHHH  nopaBaeHa,  a  c  pa3BHTHeM  napaanaa  ee 
aKTHBHOCTB  BOCCTanaBailBaeTCH. 

BBiHBaeHBi  pa3anaHBie  aKTHBHOCTH  AX3,  X3  h  A3  y  Laphygma  exigua  Hb.,  Chlo- 
ridea  obsoleta  Fahr,  h  Agrotis  segetum  Schiff.  Ha  pa3HBix  <|)a3ax  OHToreHe3a:  c  pa3- 
BHTiieM  hhh;  aKTHBHocTB  AX3  B03pacTaeT,  y  CBeîKeoTpopHBiHHXCH  ryceHHn;  OHa  pocth- 
raeT  MaKCHMyMa.  BBicoKan  aKTHBHOCTB  3CTepa3Bi  onpepeaeHa  TaKîKe  y  ryceHHn;  I  h 
II  B03pacT0B;  c  nepexopoM  ryceHHn;  b  cpepHHe  h  cTapmne  B03pacTBi  aKTHBHOCTB  <|)ep- 
MeHTa  CHHîKaeTCH,  pocTiiran  MHHHMyMa  y  OKyKaHBaionpHxcH  ryceHHn;  h  MoaopBix  Ky- 
KoaoK.  BBicoKan  aKTHBHOcTB  AX3  onpepeaeHa  y  6a6oaeK  Bcex  Tpex  bhpob  cobok. 
H3MeHemie  aKTHBHOCTH  X3  b  oriToreHe3e  npimepHo  aHaaornaHo  H3MeHeHHio  aKTHB¬ 
HOCTH  AX3,  ogHaKO  ypoBeHB  aKTHBHOCTH  $epMeHTa  HH>Ke;  y  rycemm;  CTapmnx  bo3- 
pacTOB,  npeflKyKonoK,  KyKoaoK  h  6a6oaeK  X3  npaKTHaecKH  ne  oÖHapy>KeHa.  Akthbhoctb 
A3  9THX  $a3  MeHHeTCH  b  HanpaBaeHHH,  oôpaTHOM  aKTHBHOCTH  AX3;  y  ryceHHn;  Bcex 
B03pqcT0B  onpepeaeHa  BBicoKan  aKTHBHocTB  A3.  BBiHBaeno  pasanane  b  xapaKTepe  pen- 
CTBHH  MeTHageMeTOHa  Ha  AX3  A.  gossypii  Glov.  h  ryceHHn,  cpepnero  B03pacTa  Ch.  ob¬ 
soleta  Fahr,  h  P.  exigua  Hb.  C  pa3BHTHeM  naTorerie3a  aKTHBHOCTB  cJjepMeHTa  Tan  no- 
CTeneHHO  ymeTaeTCH,  y  ryceHHn;  b  Teaemie  nepBoro  aaca  nocae  Haaaaa  OTpaßaeHHH 
aKTHBHOCTB  CHHîKaeTCH,  a  3aT6M  nOHTH  nOHHOCTBK)  BOCCTaHaBaHBaeTCH. 

Y  Tpex  bhpob  Taeñ  nop  BannmieM  MeTHapeMeTOHa,  a  y  ryceHHn;  cobok  nop;  Bamr- 
HHeM  TpHxaop(|)OHa  h  ceBHHa  OTMeaeHa  pByx<|)a3H0CTB  H3MeneHHH  npopecca  pBixaHHH: 
c  nacTynaeHHeM  <f)a3Bi  B03ÔyîKpeHHH  noTpeôaemie  KHcaopopa  3aKOHOMepHO  noBBimaeTCH, 
pocTnran  MaKCHMyMa  ko  BpeMeHH  k OHByaBCHBHBix  pbhîkchhhj  b  paaBHenmeM  c  pa3BH- 
THeM  naToreHe3a  hht6hchbhoctb  pBixaHHH  3HaanTeaBHo  cmmmeTCH.  npn  B03peñcTBHH 
na  ryceHHn;  cobok  MeTHapeMeTOHa,  npn  OTcyTCTBim  bhphmbix  npH3HaKOB  OTpaßaeHHH, 
nocae  He3HaaHTeaBHoro  h  KpaTKOBpeMeHHoro  noBBimeHHH  noTpeôaemiH  KHcaopopa, 
HaôaiogaeTCH  nocTeneHHoe  pamreaBHoe  ero  yraeTemie,  a  3aTeM  hht6hchbhoctb  pBixa- 
HHH  OnBITHBIX  ryCHHIi;  gOCTHraeT  ypOBHH  KOHTpoaBHBix. 

Hanôoaee  3HaaHTeaBHoe  noBBimeHHe  hht6hchbhocth  pBixaHHH  OTMeaeHO  y  OTpaB- 
acHHBix  ryceHHn;  KapappHHBi,  cpepHee  —  y  xhohkoboh,  MHHHMaaBHoe  —  y  o3hmoh  cobok, 
a  TaKîKe  ryceHHn;  I  h  II  B03pacT0B  b  cpaBHemm  c  rycemnpaMH  IV  h  V  B03pacT0B,  hto 
coBnapaeT  c  Memunen  npnpopHOH  ycTOHHHBOCTBio  k  HHceKTHpnpaM  KapappHHBi  b  cpaB- 
HeHHH  c  xhohkoboh  COBKOH,  a  nocaepHen  —  c  03Hmoh,  a  TaKîKe  ryceHHn,  Maapmnx 
B03paCT0B  B  CpaBHeHHH  CO  CTapiHHMH. 

OTcyTCTBHe  3HaaHTeaBHBix  pasanaim  b  xapaKTepe  B03pencTBHH  MeTHapeMeTOHa, 
Tpnxaop(|)OHa,  ceBHHa  n  AAT  Ha  copepîKamie  CBoôopiiBix  cyaB^rHppuaBHBix  rpynn, 
rayTaTHOHa,  oôrpero  Hmpa,  raHKoreHa,  pepypnpyiorpHX  caxapoB,  pa3anaHBix  $opM 
a30Ta  (oörpero,  öeaKOBoro  h  HeôeaKOBoro)  h  (|)oc(J»opa  (KHcaoTopacTBopnMoro,  6eaKo- 
Boro  h  HyKaeHHOBBix  KiicaoT)  A.  gossypii  Glov.,  rycemm,  cpepmix  B03pacT0B  Ch.  obso¬ 
leta  Fabr.  h  A.  segetum  Schiff.  no3BoaneT  caiiTaTB  H3MeneHHH  HanpaBaemiocTii  3tiix 
npopeccoB  Hecnen,H(J)HaHBiMH. 
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PEIJECCHBHBIE  TERBI  yCTOlìHHBOCTH  K  AKAPHIJHAAM  H  MX 
BJIHflHHE  HA  PEnPOJiyKTMBHblE  nOKA3ATEJIII  RAyTIIHHOrO 
KJIEIIJ,A  TETRANYCHUS  URTICAE  KOCH 


I.  V.  Z  i  1  b  e  r  m  i  n  t  s  —  H.  B.  3  h  ji  b  6  e  p  m  h  h  h; 

(BcecoK>3Hbiü  HayHHO-ucC'/iedoeaTejibCKuü  uhctutijt  cßuTonaroAOSuu,  Montea,  CCCP) 

OcoôeHHOCTii  HacjieftOBamiH  ycTOÌraiiBOCTii  k  KejiBTany,  Tiio^ocy  h  MepKanTO(|)ocy 
H3yBaJiHCL  b  Tpex  BBicoKoycToiraiiBBix  niTaMMax  nayTHHHoro  KJierpa,  BBipejieimBix  hb 
oAHoii  h  toh  >Ke  nonyjmpnii  nyTeM  cejieKipra  cooTBeTCTByiorpiiM  anapniRipoM.  ypoBem» 
ycTOiianBOCTn  nccjiepyeMBix  KJiemen  npeBOCxopiiJi  ïïx  npnpopHyio  nyBCTBiiTejiBiiocTB 
ôojiee  neM  b  1000  pa3  no  KejiLTaHy  h  MepKanTO(|)ocy  h  b  350  pa3  no  Tiio(|)ocy. 

reHeTimecKiie  ontiTLi  nonasajin,  hto  ycTonmBOCTB  ko  BceM  Tpen  npenapaTaM 
nacjiepyeTca  Kan  ayTOCOMHbin  peneccHBiibin  npii3naK.  PepnnpoKHBie  CKpenpisaHnn  KJie- 
men  Kaæporo  H3  ycTofmiiBBix  mTaMMOB  c  nyBCTBHTejiBHBiMH  KJieipaMii  pajin  nyBCTBH- 
TejiLïioe  noTOMCTBo  He3aBiicHMo  OT  nanpaBjieHHH  cnpeipiiBaiinH.  npn  aHajiH3npyioni;eM 
CKpeipHBamiH  rnOpn^oB  Fi  (RXS)  c  pepeccnBHon  popiïTejiBCKon  $opMOH  (c  ycTonnn- 
BbiMH  KJieipaMH)  pjin  KaîKporo  113  Tpex  H3ynaeMLix  npenapaTOB  bo  BTopoM  noKOJiemra 
nojiyneno  pacrpenjiemie  na  ycTonmiBBix  n  nyBCTBiiTejiBHBix  KJieipen  B  cooTHomennn 
1:1,  BTO  CBii^eTejiBCTByeT  o  Hajniniin  opHoro  rjiaBHoro  pepeccHBHoro  rena  ycToñ- 

HHBOCTH. 

Kjieipn  H3  niTaMMa,  cejieKTiipyeMoro  tho(|)ocom  h  KJienpi  ii3  nuaMMa,  cejieK- 

THpyeMoro  MepKanTO(|)ocoM  (i?M),  oÖJiapaioT  B3anMnon  nepenpecTHon  ycTonnu- 
BocTBK).  CKpem;HBaHHHMH  Z?T  X  ycTaHOBjieHa  HH^eHTiniHocTB  (|)aKTopa  ycToìinn- 

BOCTH  b  o6onx  niTaMMax.  PacipenjiemiH  npn  rnopn^HBapnn  ne  nponcxopHT,  Fi,  F2  h  F3, 
ycTonniiBbi  k  ooohm  npenapaTaM. 

CKpem;HBaHHe  KJieipen,  ycToinniBBix  k  KejiLTaHy  (/?K),  c  KJieipaMH  (i?T)  noKa3ajin, 

BTO  ycTOHBHBOCTL  k  KaaKpoMy  H3  9TIIX  aKapnpnpoB  onpepejineTcn  pa3Hi>iMn  reHaMH. 
noTOMCTBo  OT  peipmpoKHBix  CKpeipHBannn  (/?K  X  R  t)  ayBCTBirrejiBHO  k  060HM  npena¬ 
paTaM,  nocKOJiLKy  KajKpbin  II3  pepecciiBOB  nepexopHT  b  reTepo3iiroTHoe  cocTonnne. 
npn  B03BpaTH0M  GKpeipHBaHHH  rnOpiipoB  Fi  c  BK  KJieipn  F2  nyBCTBiiTejiBHBi  k  tho- 

$ocy,  ho  noKa3BiBaiOT  pacipenjieHHe  1:1b  oTHomemii  KejiBTaHa  (50%  roM03iiroTHBix 
Rk  n  50%  reTepo3nroTHBix  no  oöohm  npenapaTaM).  HanpoTHB,  CKpeipiiBanne  rnöpnpoR 

Fi  (Rk  X  i?T)  c  ÆaeT  B0  BTopoM  noKOJieHHH  pacipenjieirae  1:1  b  OTnomemm 

Tiio(|)oca  n  100%  KJierpen,  nyBCTBHTejiBHBix  k  KejiBTaHy. 

H3ynaeMBie  mTaMMBi  cpaBHHBajiiicB  Mencpy  coöoii  n  c  ncxopHoii  nyBCTBHTejiBiioii 
nonyjinpneií  (S)  no  cjiepyioipHM  noKa3aTejiHM: 


1 

s 

rk 

Rrp 

% 

Cpepnee  hiicjio  OTjio>KemiBix  hhii;  .  .  . 

76.5 

73.1 

33.2 

26.6 

He?KH3Hecnoco6HBie  nnpa,  %  .... 

1.8 

2.8 

8.2 

8.7 

CaMKH,  He  OTjiojKHBmne  nnn;,  %  .  .  . 

4.0 

5.6 

11.9 

11.3 

BpeMH  pa3BHTHH  (cyTKii) . 

10.5 

10.5 

10.5 

10.5 

rnôpnpBi  OT  CKpenjjHBaHHn  RTXS  RMXS  no  njiopoBHTocTii  paBHBi  nyBCTBHTejiB- 
HBiM,  a  rnOpnpBi  i?K  X  -#T  hmoiot  njiopoBiiTOCTB  niTaMMa  RK  He3aBHCHM0  ot  na- 
npaBjienim  CKpeipiiBaHHH. 

H3ynaJiocB  imienemie  ycTonniiBocTii  n  >KH3nenHBix  noKa3aTejien  npn  nnOpiipimre 
b  oTcyTCTBiie  OToopa.  y  KJieipefi,  ycTonmiBBix  k  Kejn/rany,  n  y  nyBCTBHTejiBHBix  KJieipen: 
3a  23  noKOJiemia  HnOpnpnHra  He  MennuacB  ncxopHan  nJiopoBHTOCTB  n  ypoBeHB  ycTon- 
biibocth.  nonyjiHpnn,  o6pa30BaHHaa  H3  HecKOJiBKHX  HHÖpepnBix  MonoKyjiBTyp  niTaMMa 
Z?K  coxpaHHJia  BBiconyio  ycTonnnBOCTB  k  KejiBTany  b  Tenenne  nocjiepyionj.Hx  33  re- 

nepapnii. 

TaKHM  o6pa30M,  tomoshtothoctb  no  reHy  ycTonnnBOCTH  k  KejiBTany  ne  OTpa>KaeTCH 
na  ocHOBHBix  >KH3neHHBix  noKa3aTejinx  KJierpen.  PepecciiBiiBiíi  reH  ycTonnnBocTii 
k  (|)oc(|)opopraHHnecKHM  npenapaTaM  0Ka3BiBaeT  yrneTaioipee  BJinnune  Ha  hx  penpopyK- 
TiiBHBie  noKa3aTejiH:  KJieipn,  ycTonmiBBie  k  THO(|)ocy  n  MepKanTO(|>ocy,  npn  HHÓpnpnHre 
BBiMHpaiOT  k  7— 9-My  noKOJiennio  ii3-3a  hii3koh  njiopoBHTOCTii  n  öojiBinoro  nncjia  He- 
Hni3Hecnoco6HBix  hhii;. 

OcoSeimocTii  HacjiepoBamiH  ycToiiniiBOCTH  k  pa3JinnHBiM  anapiipupaM,  njieñpoTpon- 
Hoe  BJiHHHHe  OToOpaBHinxcn  rcHOB  Ha  H\H3HenH0CTB  KJierpeii,  noTepio  ycTOHHHBocTii 
npn  rH6pnpH3an,HH  h  ppynie  hbjichiih,  CBH3amiBie  c  reHeTimecKiiM  Mexami3MOM  ycToii- 
HHBOCTH,  HeoöxopHMo  npiiHHMaTB  bo  BHiiMaHiie  npn  nporii03HpoBaHHii  CKOpOCTII  pa3BII- 
THH  pe3HCTeHTHOCTH  H  npil  CM6HC  npenapaTOB  B  CHCTeMe  XHMIineCKHX  OOpaÖOTOK. 


ORBIT  PA3PAEOTKH  CMCTEMBI  XHMHHECKOÎÏ  EOPbEbI,  3AMEAJlHK)II],En 
PA3BHTHE  YCTOOTHBOCTH  K  AKAPHI^H^AM  Y  nAYTHHHOrO 

KJIEIIJA  TETRANYCIIUS  URTICAE 

I.  V.  Zilbermints,  J.  N.  F  a  d  e  e  v,  L.  M.  Zhuravleva  — 

M.  B.  3  n  ji  b  6  e  p  m  n  h  n;,  10.  H.  O  a  fl  e  e  b,  JI.  M.  JKypaBjieBa 

(Rcecow3Hbiü  uayuHO-uccjiedoeaTejibCKUü  uhctutjjt  (ßuTonaTOJioeuu,  Mocnea,  CCCP) 

M3yaajiacB  cpaBHiixejiBHaa  CKopocxB  pa3BHxna  ycxonanBocxii  k  pa3JiiiaHBiM  anapH- 
HHflaM  b  nonyjiapmi  nayxiiHoro  KJieipa  Tetranychus  urticae  c  pejiBio  pa3paôoxKii  xeope- 
THHeCKHX  OCHOB  CHCTeMBI  XHMIIHeCKOH  ÔopBÔBÏ,  npenflTCTByiOipeii  B03HHKH0BeHHK> 
yCTOHBHBBIX  (J)OpM. 

IlyTeM  HanpaBJieHHOii  cejienpini  113  oh;hoh  h  toh  Hie  nonyjiapim  nojiyaeno 
ceMB  niTaMMOB  KJienjen:  BBicoKoycxoinraBBie  k  KejiBxany,  apaMHTy,  Tiio(|)ocy,  Mepnanxo- 
(pocy,  poropy,  ^eHKanTOHy  h  Kapôo<|)ocy.  YcxaHOBJieHO,  axo  npii  oôpaôoxKax  KJierpeii 
o^hhm  h  TeM  Hie  aKapupii^oM  c  npoMeniyxiiaMH  b  nonxopa-ABa  noKOJieiraa  ycxonan- 
BOCTB,  npeBBimaiomaH  ypoBeHB  hcxo^hoh  ayBCXBnxejiBHon  nonyjiapiiii  b  100  pa3  no 
LC50,  B03HiiKaeT:  KejiBxaH  —  k  15-My,  porop,  MepKanxo$oc  h  tho$oc  —  k  17-My,  $eH- 
KanTOH  —  k  22-ny,  Kapôo$oc  —  k  29-My,  apaMHT  —  k  46-My  noKOJiemno.  Ilpn  npoßon- 
“  Hiennii  oxôopa  cjiepyex  ÔBicxpoe  B03pacTamie  ycxonaiiBocxH  h  3a  5—7  nocjieflyrorpnx 
renepan,HH  0Ha  ^oxo^nx  30  ypoBiia,  npeBBiinaiomero  KOHxpojiB  6ojiee  aeM  b  1000  pa3. 
Tojibko  ajih  apaMHTa  xapaKTepeH  ftJinxejiBHBin  nepno,n;  ctböiijibhoh  ycxoinniBocxii, 
b  70—100  pa3  óojiBmeü,  aeM  y  ayBcxBiixejiBHBix  Kneipen. 

Bo3HiiKiioBeHHe  ycxonmiBocxii  k  oflHOMy  h3  (|)oc(|)opopraHHHecKHx  npenapaxoB  co- 
npoBOHipaexca  nepenpecxHon  ycxonmiBOCxBio  ko  Bceiî  rpynne  axiix  coepiiHeHnn  n 
ncKjnoaaex  npirneHemie  jnoôoro  <|)oc<í)opopraHHHecKoro  aKapiipnpa.  nepenpecxHaa 
ycxoiiHHBocxB  k  popcxBeHHBiM  npenapaxaM  MOHiex  pocxnraxB  ôojiBineii  cxenemi,  aeM 
ycxoiiBHBocxB  k  xoMy  anapnipipy,  KoxopBiM  oöpaöaxBiBajiHCB  KJienpi.  Tan,  npn  oôpaôox- 
Kax  Kneipen  xho<|>ocom  hjih  Kapßo^ocoM  ycxonanBOCxB  k  9XHM  aKapnpnpaM  npeBBimaex 
KonxpojiB  b  100—350  pa3,  a  k  MepKanxo(f)ocy,  poropy,  (JjemianxoHy,  3XHony,  ry3axnony 
axil  Hie  mxaMMBi  ycxonmiBen  KOHxpona  b  1000  pa3.  OpHOBpeMemio  KJieipn,  ycxoinniBBie 
k  (fjoc^opopramiaecKHM  npenapaxaM,  cxaHOBHxcn  xojiepaHXHBiMn  k  pa3jinaHBiM  cnenn- 
(JnnecKHM  aKapnpnpaM:  k  KejiBxany  —  b  3.6  pa3a,  k  apaMnxy  —  b  4.3,  k  3(|)HpcyjiBi|)o- 
Haxy  —  b  12—17  pa3. 

YcxonniiBan  nonyjiapiia  Kneipen  MOHiex  ôbixb  nopaBjiena  npiiMeneniieM  aKapiipnaoB 
h 3  ppyrnx  XHMnnecKHX  rpynn,  ho  npn  axoM  c  caMoro  Hanana  npiixoprixca  ynoxpeônaxB 
noBBiineHHBie  ^03iipoBKH,  BCJiepcxBne  aero  nepnop  B03HHKHOBeHiin  ycxonmiBocxii 
k  axoMy  HOBOMy  npenapaxy  coKp  arpa  exea.  Tan,  npn  oôpaôoxKax  nonyjiapnn,  ycxonmiBon 
k  KejiBxaHy,  MepKanxo<|)ocoM  ycxonniiBOCXB  k  nocnepHeMy  pocxnraex  BBicmero  npepena 
yæe  k  13-h  reHepapnn,  a  npn  oôpaôoxKax  Kneipen,  ycxonmiBBix  k  xno$ocy,  KejiBxa- 
HOM  —  k  9-n.  TaKHM  oôpa30M,  3aMeHa  opHoro  npenapaxa  ppyrnM  b  npopecce  oôpaôo- 
xoK  ne  HBjinexcH  cpepcxBOM  npeoponemia  ycxoiianBocxn. 

EayaanacB  CKopocxB  B03iiiiKH0BeHHH  yexonnnBoexn  npn  oôpaôoxKax  Kneipen  CMecBio 
cnepin^nnecKiix  n  c^oc^opopraHHaecKiix  aKapnpnpoB.  EpHMeneHne  CMecen  KejiB- 
xaH  + porop  n  KejiBxan  +  xno(|)oc  ne  3aMe,o;Jinjio  pa3Bnxnn  ycxonnnBOCXii  k  KejiBxany. 
B  060HX  BapnaHxax  KJiem;n  CTajui  b  100  pa3  ycxoiinnBee  k  KejiBxaHy  k  15-My  noKOJie- 
HHio,  nocjie  9  oöpaßoxoK  CMecBio  yKa3aHHBix  aKapnpn^OB.  3a  9xox  Hie  cpoK  ycxonnii- 
BocxB  k  xno(|)ocy  n  poropy  noBBicnjiacB  b  4  pa3a.  Eojiee  nepcneKXHBiiBiMii  OKasajiiicB 
noonepe^HBie  oopaSoxKii  9xiimh  Hie  aKapnpnflaMH.  B  Bapnanxe  KejiBxaii— porop  KJieipn 
k  30-ii  reHepapnn  noBBiciuin  ycxonmiBocxB  k  KejiBxaHy  b  10  pa3,  a  npn  nepeflOBannii 
KejiBxaHa  c  xiio(|)ocom  —  b  2  pa3a.  B  oxHomemni  oöonx  (^oc^opoprariiinecKiix  npenapa- 
xoB  ypoBeriB  yexoHMHBoexH  k  30-My  noiiOJieHHio  npeBBimaji  KOHxpojiB  b  2.5  paea.  Han- 
öojiee  nepcneiixiiBHBiMH  OKa3ajiiicB  oöpaßoxKH  c  nepeflOBamieM  xpex  aKapnpnflOB:  KejiB- 
xan— xno(|)oc— apaMHX.  B  oxom  cjiynae  (npn  oôpaôoxKax  Kani^on  BTopon  renepapnii) 
k  30-My  iioKOJiennio  KJiein¡ii  öbijiii  xan  me  nyBCXBiixejiBHBi  ko  BceM  xpeM  npiiMenneMBiM 
aKapnpnaaM,  Kaii  n  KonxpojiBHan  (neoôpaoaxBiBaeMan)  nonyjiHpnn. 

IIojiyaeniiBie  pe3yjiBxaxBi  roBopnx  0  xom,  nxo  CKopocxB  pa3Biixiin  ycxonanBocxn 
naxo^nxcn  b  npaMoii  3aBncnMocxn  ox  aacxoxBi  npnMeHeHHa  aKapnpii^a.  Tlpii  oôpaôox¬ 
Kax  CMecBio  npenapaxoB  B03^;eMCXBHio  oôonx  no^Bepraexca  Kaai^oe  Bxopoe  noKOJiemie. 
ripa  oôpaôoxKax  tbmh  Hie  ^ByMa,  ho  no  oaepe^n,  Meniji;y  flencxBiieM  KaHia;oro  113  mix 
npoxo^nx  4  reHepapnn,  npn  CMeHe  xpex  npenapaxoB  —  6  noKojieHnn.  Taiioro  npoMe- 
HiyxKa,  no-BHflHMOMy,  0Ka3BiBaexca  ^ocxaxoaHo  æjih  xoro,  hxoôbi  noaBiiBmneca  b  pe- 
3yjiBxaxe  oxôopa  em;e  HeMnoroancjiemiBie  ycxonaiiBBie  iijieipn  öbijiii  noraoipeiiBi  npn 
cnapHBaHHii  c  ,n¡0MHHHpyK)in;nMii  KJieipaMii  ayBCXBHxejiBHOH  aacxn  nonyjiapiin. 

XnMiiaecKyio  ôopBÔy  c  nayxHHHBiMH  KJieipaMii  cjie^yex  Becxii  c  npiiMeHeniieM  cxpo- 
roro  aepe^oBamia  aKapnpn^OB  113  pa3HBix  rpynn  coeAimennií.  CMeny  npenapaxoB 
neoôxoflHMo  npnMeHaxB  c  caMoro  Haaajia  oôpaôoxoK,  nona  KJieipn  ne  npnoôpejin  onpe- 
flejieiiHoro  ypoBHa  ycxonaiiBocxn  k  KaiîOMy-jiiiôo  anapupii^y.  Ilpn  BBiôope  necxiipn^OB 
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y^HTBiBaeTCH  CTeneHB  BuyTpii-  h  MejKrpynnoBou  ycToimiiBOCTii,  a  TaK'vKe  TeMn  pa3BimiH 
ycTOHHHBOCTH  K  Ka>Kji;oMy  H3  npiiMeHiieMLix  npenapaTOB. 

OôocHOBaimoe  uepe^oBamie  npenapaTOB  no3BOjnrr  ycnenrao  npiiMeHHTB  mnpoKO 
pacnpocTpaHennBie,  imeiorpiiecn  b  npoH3Bo,n;cTBe  aKapupu^Bi.  C  toukh  3pemiH  upegOT- 
BpameHHH  pa3BHTHH  ycTOHBHBOCTH  CHCTeMa  nepeflyioiqiixcH  oöpaöoTOK  öojiee  nepcnen- 
THBHa,  nein  npuMeHemie  hoblix  npenapaTOB,  KOToptie  MoryT  6bitb  uoHauajiy  onem» 
3(|)(J)eKTiiBHBiMH,  ho  uepe3  onpegejieHHBiu  nepnop;  neii36e>KHO  BBi30ByT  noHBJiemie 
yCTOÌÌBHBBIX  (|)OpM. 


THE  PROBLEM  OF  INSECTICIDE  RESIDUES  IN  THE  HARVESTED  CROP 

G.  Zweig 

(Life  Sciences  Division,  Syracuse  University  Research  Corn.  Syracuse, 

New  York,  U.S.A.) 

The  problems  of  insecticide  residues  in  harvested  agricultural  crops  has  in  the 
past  20  years  achieved  international  importance.  By  the  attempted  establishment  of 
a  world-wide  tolerance  and  allowable  pesticide  residue  in  food  stuff  by  the  Interna¬ 
tional  Committee  of  the  WHO;,  it  has  become  important  to  adopt  internationally 
acceptable  analytical  methods.  These  analytical  methods  should  have  several  impor¬ 
tant  requirements:  sufficient  sensitivity,  specificity  and  capability  to  detect  parent 
insecticides  and  their  possible  metabolites. 

During  the  past  ten  years,  the  development  of  specific  and  sensitive  detectors 
for  gas-liquid  chromatography  has  brought  the  goal  closer  to  a  universal  technique 
for  pesticide  residue  analysis.  These  detectors  include  microcoulometers  for  chlorina¬ 
ted  pesticides  and  thermionic  detectors  for  phosphates  and  nitrogen-containing  pesti¬ 
cides.  In  conjunction  with  these  instrumental  methods  of  primary  analysis,  the  enzy¬ 
matic  methods  for  cholinesterase  inhibitors  are  still  useful.  However,  it  has  become 
apparent  that  retention  times  on  specific  gas  chromatographic  adsorbents  are  not 
necessarily  definitive,  and  ancillary,  confirmatory  methods,  such  as  mass  spectrometry, 
or  less  expensive  thin-layer  chromatography  should  be  employed. 

The  presently  developed  methods  giving  the  greatest  sensitivity  are  electron- 
capturing  detectors  for  gas-liquid  chromatography,  capable  of  detecting  parts-per- 
billion  concentrations  of  presticides  in  the  nanogram  and  picogram  range. 

However,  electron-capture  detectors  suffer  from  non-specificity,  and  multiple  co¬ 
lumns  on  other  confirmatory  tests  must  be  employed. 

The  great  need  in  the  future  for  pesticide  residue  analysis  does  not  lie  in  greater 
sensitivity  but  in  methods  which  are  capable  of  giving  definite  identification  of  pesti¬ 
cides  and  their  metabolites. 

Examples  will  be  cited  to  show  the  great  increase  in  sensitivity  of  newer  methods 
of  pesticide  residue  analysis  in  agricultural  crops  and  their  positive  identification  by 
different  techniques.  General  clean-up  methods  and  specific  problems  of  oily  crops 
will  he  given. 


CEKU¡HH  10.  CEJH>CK0X03HIÌCTBEHHAH  BHTOMOJIOrHfl  H  AKAPOJIOITlfl 


SECTION  10.  AGRICULTURAL  ENTOMOLOGY  AND  ACAROLOGY 


MCCJIEAOBAHHE  CBH3EÏÏ  EHOJIOrHH  HACEKOMBIX  H  PACTEHHR 

HA  nPHMEPE  (PAYHEI  KOCTPA 


Z.  J.  Agafonova  —  3.  H.  AraiftoHOBa 
(JleHUHzpadcKaa  onurnan  cejibCK0X03HÜCTeeHnan  CTam^ua,  CCCP) 

B  Teaemie  nocjiepHiix  12  JieT  h3MH  npoBopnjiocB  H3yaeHHe  CBH3eíi  Shohothh  Heno- 
TopLix  bhpob  HaceKOMBix  c  pa3BHTHeM  reHepaTHBHbix  opraHOB  KOCTpa  6e3ocToro  ( Bro - 
mus  inermis  Leyss.)  n  KOCTpa  npHMoro  \(B.  riparius  Rehm.)  pan  BBiaBJieHiia  CTeneiiii 
nx  ycTonmiBocTn  k  BpepHBiM  HaceKOMBiM. 

Ha  TeppHTopiiii  CCCP  pacnpocTpaHeHBi  h  3HaaHTejiBHo  BpepaT  ceMeHOBopcTBy  KyjiB- 
TypBi  KOCTpa  cjiepyroipue  bhpbi:  rajumpBi —  Aenodiplosis  bromicola  Mar.  et  Ag.  h 
Contarinia  sp.;  Myxn  —  Dicraeus  ingratus  Lw.  H  D.  tibialis  Mg.;  Tpimc  —  Limothrips 
consimilis  Pr. 

Mop^ojioninecKiie  h  ÖHOJioriiaecKHe  3aKonoMepHOCTH  pocTa  h  pa3BHTiiH  penpopyK- 
THBHBix  opraHOB  pacTCHiiH  ii3yaajiHCB  c  noMoipBio  MeTopa  SnojiomnecKoro  KOHTpojia, 
mo  nosBOJiiijio  HaM  bbihbhtb  Hpe3BBiaaHHyio  pasHOKaaecTBeHtiocTB  copBeTHH,  kojiockob 
II  H,BeTKOB,  OÖyCJIOBJieHHyiO  HeopHOpopHOCTBK)  II  HepaBHOMepHOCTBK)  pa3BIITHH  noôeroB 
-B  TpaBOCTOe  H  paSHOBpeMeHHOCTBK)  (|)OpMHpOBaHHH  OTpeJIBHBIX  3JieMeHTOB  COD,BeTHH. 
B  MeTejiKe  nepBBmn  (^opMnpyioTCH  BepxHne  kojiockh,  3aTeM  cpepmie  h  Hnamiie.  CHa- 
aana  3aKJiapBiBaioTCH  Hiramne  pBexKH  KOJiocKa,  noTOM  —  cpepmie  h  BepxHne.  Pa3HHn;a 
bo  BpeMemi  C03peBamiH  hhhîhhx  h  Bepxmix  pbctkob  KOJiocKa  MoaîeT  pocTiiraTB  3 — 
7  pHeii.  Bee  3to  3aMeTHO  ypjiHHaeT  KpninnecKiin  pan  noBpeaipemiH  pacTemni  nepnop. 

3Haaemie  pasHOKaaecTBemiocTH  pbctkob  b  npHcnocoöJiemiH  Onojiomn  HaceKOMBix 
K  KopMOBOMy  pacTeHHK)  orpoMHO.  JfocTaTOBiio  npocjiepHTB  9T0  Ha  npHMepe  3acejieHHH 
HaceKOMBIMII  pBeTKOB  OpHOrO  KOJIOCKa  KOCTpa  6e30CTOrO  B  (|)a3e  BBIMeTBIBaHHH  MeTeJIKH 
h  C03peBaHHH.  Ha  hhtom  3Tane  opraHoreHe3a  b  pBeTKax  npoxopHT  npopecc  pn(|)(|)epeH- 
piiapHii  pBeTOHHBix  ôyropKOB,  3JieMeHTBi  pBeTKa  erpe  He  c$opMiipoBaHBi;  HaceKOMBie 
b  pBeTKax  oTcyTCTByioT.  Ha  mecTOM  3Tane  opraHoreHe3a  b  nBuiBHiiKax  (|)opMHpyeTCH 
opHoapepHaa  nBuinpa  n  3aKammBaeTca  pocT  HHameä  pBeTKOBoii  aemynKii.  B  sto 
BpeMH  b  pBeTKe  BCTpenaiOTCH  napa  h  jihhhhkh  Tpunca  h  KOCTpoBoro  KOMapiiKa. 

OopMHpoBamie  b  KJieTKax  nBiJiBpBi  BereTaTHBHoro  h  reHepaTiiBiioro  apep  nponexo- 
Pht  b  Hanaae  cepBMoro  3Tana  opraHoreHesa.  B  npeTKax  moîkho  oÔHapyacHTB  jihhhhok 
Tpunca,  jihhhhok  h  KyKOJJOK  KOCTpoBoro  KOMapHKa,  anpa  Contarinia  sp.  h  D.  ingra¬ 
tus  Lw.  He3apojiro  po  npeTemiH  —  b  KOHpe  7-ro  h  Ha  8-m  STanax  opraHoreHe3a  b  hbijib- 
peBBix  3epnax  cjiopMHpyioTCH  cnepMHH,  hto  o6bihho  coBnapaeT  c  BBuieTOM  hoboto  no- 
KOJieHiiH  KOMapHKa  h  OTpoæpeHiieM  jihhhhok  D.  ingratus.  JIhhiihkh  Contarinia  sp. 
HanHHaioT  HOKHpaTB  H¡BeTKH  h  oKyKJiHBaiOTCfl  b  noHBe,  a  jihhhhkh  TpHHca  npopoji- 
/KaioT  niiTaTBCH  nop  smipepMHCoM  pBeTOHHOH  HemynKH. 

Bo  BpeMH  pBeTeHHH  OTKJiapBiBaeT  anpa  b  pBeTKH  Myxa  D.  tibialis  Mg.  nocjie  ohjio- 
poTBopeiiHH  pa3pacTaioin;eHCH  3aBH3Bio  nHTaioTCH  jihhhhkh  Tpunca  h  koctpobbix  Myx 
(b  3epHOBKax  ohh  h  3iiMyioT),  HanimaeT  OTKJiapBiBaTB  añpa  koctpobbih  KOMapnK  ho- 
Boro  HOKoaeHHa.  B  onjiopoTBopemioM  iipeTKe  jinaHHKa  KOMapHKa  pa3BHBaeTca  po  iiMaro 
TOJiBKo  nocjie  nepe3HMOBKii.  npn  HacTynjieHHH  bockoboh  cnejiocTii  3epH0BKii  TpnncBi 
npeKpaipaioT  miTamie  b  nperae. 

IlHTaHHe  3aeMeHTaMii  ipeTKa  uà  pa3HBix  3Tanax  ero  pa3BiiTHa  0Ka3BiBaeT  BJinamie 
Ha  npopojiHíHTeaBiiocTB  n  xapaKTep  pa3BHTHa  HaceKOMBix.  HanpnMep,  cnocoÖHocTB  jih- 
hhhok  nepBBix  B03pacT0B  Myxii  D.  ingratus  nmaTBca  TKaHHMH  pseTKOBBix  aemyñ  yBe- 
anaHBaeT  npopoa>KHTejiBHOCTB  jiëTa  sToro  BHpa  no  cpaBHeHHio  c  ocTajiBiiBiMH  BiipaMii 
popa  Dicraeus ,  jihhhhkh  KOTOpBix  nHTaioTca  tojibko  3epHOBKaMH.  npn  niiTamiH  KOMa¬ 
pHKa  HeonJiopoTBopeHHOH  3aBH3BK)  pBeTKa  Ha6aiopaeTca  MHororeHepapnoHHBiii  THn  pa3- 
BHTHa,  liHTaHne  onjiopoTBopeiiHOH  3aBH3BK)  BBi3BiBaeT  o6a3aTejiBHyio  npopoaatHTejiBHyio 
pnanay3y  jihhhhok. 

BHCOKaa  noBpeîKpaeMOCTB  KOCTpa  6e30CToro  no  cpaBHeHHio  c  npaMBiM  KocTpoM 
o6T>acHaeTca  6oaee  BBipaaieimon  pa3HOKaaecTBeHHocTBio  ero  pßeTKOB,  oSycaoBaemion 
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b  croio  ouepegb  3HauHTejibiion  iieo^HopofluocTbio  noôeroB  b  TpaBocToe  h  MeÆJieHHbiMH: 
TeMnaMii  pa3BimiH  reHepaTHBHbix  noôeroB.  Tamm  o6pa30M  noATBepmftaeTCH,  uto  6ho- 
TimecKiie  n  aHTponorenHbie  cfiaKTopbi,  BbipaBHiiBaiomHe  pa3Bimie  pacTemin  b  TpaBO— 
cioè,  orpaHiiHiiBaiOT  BpeflOHociiocTb  nacenoMoro. 


LES  PROBLÈMES  ENTOMOLOGIQUES  DES  SERRES  MARAÎCHÈRES 

J.  d’ A  g  u  i  1  a  r 

(Station  Centrale  de  Zoologie  agricole,  Versailles,  France) 

Le  développement  des  serres  maraîchères  est  un  phénomène  assez  récent  en 
Europe  et  tout  spécialement  en  France.  On  peut  estimer  que  le  véritable  essor  date 
des  années  1960.  En  France  plus  de  5000  ha.  de  serres  sont  présentement  exploitées^ 
en  cultures  maraîchères. 

Les  conditions  de  la  culture  en  serre  (quel  que  soit  le  matériau  de  construction 
employé:  verre,  plastique)  posent  les  problèmes  phytosanitaires  et  plus  spécialement 
les  problèmes  entomologiques  sous  un  aspect  particulier.  En  effet  on.  peut  considérer 
la  serre,  sous  l’angle  écologique,  comme  un  «îlot»  dont  nous  conniassons,  sans  pour 
autant  les  contrôler  tous,  un  certain  nombre  de  facteurs  dont  les  principaux  sont:  des 
facteurs  climatiques  (la  température,  l’humidité  atmosphérique,  la  lumière,  la  turbu¬ 
lence),  des  facteurs  culturaux,  le  facteur  isolement. 

C’est  ainsi  que  les  Arthropodes  ravageurs  des  cultures  maraîchères  sous  serre 
sont  essentiellement  des  Aphididae :  Myzodes  persicae  Sulz.;  Cerosipha  gossypii  Glov.,. 
Neomyzus  circumflexas  Bckt.,  des  Aleyrodidae :  Trialeurodes  vaporiarorum  Westw.;  des 
Acariens:  Tetranychus  telarius  L.  Moins  fréquemment  on  signale  des  Thysanoptères 
Heliothrips  haemorrhoidalis  Bché.;  Thrips  tabaci  Lind.;  Parthenothrips  dracenae  Heeg; 
des  Lépidoptères  Noctuidae :  Phytometra  gamma  L.;  des  Diptères  Anthomyidae : 
Phorbia  platura  Meig.  et  Agromyzidae  —  Liriomyza  bryoniae  Kalt. 

Il  est  intéressant  de  noter  ici  que  ce  sont  pour  la  plupart  des  espèces  polyphages 
pouvant  s’alimenter  sur  des  plantes  très  diverses. 

Dans  le  cas  des  serres,  les  principaux  facteurs  écologiques  que  nous  venons  dé¬ 
passer  rapidement  en  revue  influent  sur  la  variation  des  niveaux  de  populations. 
Un  des  plus  importants  est  la  succession  des  cultures.  Il  est  évident  qu’après  l’ar¬ 
rachage  d’une  culture  destinée  à  être  remplacée  par  une  autre  on  assiste  à  une  chute 
spectaculaire  du  niveau  de  population.  Les  insectes  sont  en  partie  exportés  avec  le 
végétal  hôte,  une  partie  pouvant  se  grouper  sur  les  plantes  adventices  poussant  dans 
la  serre.  Par  la  suite  si  la  nouvelle  culture  est  aussi  favorable  à  leur  développement 
c’est  à  partir  de  ces  plantes  adventices  réservoirs  que  les  ravageurs  vont  pouvoir 
opérér  une  gradation. 

De  plus  cette  dernière  peut  être  accentuée  à  l’occasion  du  contrôle  exercé  sur 
la  température  comme  l’ouverture  d’orifices  destinée  à  éviter  une  trop  forte  élévation 
de  température.  L’apport  de  la  faune  externe  est  d’autant  plus  marquée  que  les  plan¬ 
tes  de  la  serre  exercent  une  certaine  attraction. 

D’autre  part  Rapport  de  l’extérieur  ne  joue  pas  uniquement  dans  l'introduction 
de  ravageurs  mais  aussi  dans  celle  d’entomophages  qui  jouent  un  rôle  dans  l’équilibre 
des  populations.  C’est  ainsi  que  des  études  en  cours  sur  Myzodes  persicae  Sulz. 
(W.  Della  Giustina,  non  publié)  ont  montré  qu’après  deux  mois  de  cultures  de  toma¬ 
tes,  la  population  de  cet  Aphide  est  passé  par  un  pic  puis,  en  fin  de  culture,  accusait 
une  chute  marquée  due  en  grande  partie  à  l’action  de  divers  Microhyménoptères 
(surtout  Aphidius. .  .). 

Les  plantes  adventices  poussant  à  l’intérieur  de  la  serre  comme  les  cultures  de 
l’extérieur  peuvent  ainsi  être  des  réservoirs  tant  à  ravageurs  qu’à  entomophages  et 
influencent  la  dynamique  des  populations  de  ravageurs  en  serre. 

Les  facteurs  climatiques  ont  une  influence  marquée  sur  l’écologie  des  insectes. 
Dans  le  cas  de  Arthropodes  des  serres  on  sait  que  pour  Trialeurodes  vaporiarorum 
une  température  s’élevant  à  30°  C  augmente  le  nombre  des  éclosions  par  contre  une 
forte  humidité  l’inhibe  surtout  si  elle  est  liée  à  une  température  élevée.  La  pullulation 
de  Tetranychus  telarius  est  favorisée  par  une  forte  température  et  une  faible  humi¬ 
dité  relative.  Boudreaux  (1958)  indique  que  les  femelles  de  cet  Acarien  présentent  une 
longévité  plus  grande  et  déposent  plus  d’oeufs  en  atmosphère  sèche  (40  à  45%  d’hu¬ 
midité  relative)  que  lorsque  l’hygrométrie  est  élevée  (80%  et  plus  d’humidité  rela¬ 
tive).  Ainsi  en  serre  une  forte  hygrométrie  maintient  un  faible  niveau  de  population. 

11  faut  insister  sur  le  fait  que  certains  facteurs  écologiques  exercent  leur  action 
sur  les  insectes  pendant  une  courte  période  à  des  stades  bien  déterminés  et  qu’il  est 
ainsi  possible  de  les  modifier  à  notre  avantage  sans  gêner  la  croissance  des  cultures. 

Ces  éléments  de  l’écologie  des  populations  des  ravageurs  en  serres  méritent, 
d’être  approfondis  de  façon  à  permettre  une  lutte  qui  intègre  les  méthodes  chimiques,, 
biologiques  et  culturales. 
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La  lutte  chimique  en  serre  présente  des  caractéristiques  particulières  et  parfois 
originales.  On  pratique  surtout  des  traitements  du  sol  en  utilisant  soit  la  vapeur,  soit 
des  produits  chimiques  ou  des  traitements  de  l’atmosphère  soit  en  émettant  d’assez 
grosses  particules  do  pesticides  (fumigation)  soit  de  très  fines  particules  grâce  à  des 
distributeurs  d'aérosols  et  évaporateurs  (J.  d’Aguilar  et  W.  Della  Giustina).  Cepen¬ 
dant  l’utilisation  abusive  de  pesticides  est  un  problème  sérieux  lorsqu’il  s’agit  de 
plantes  maraîchères.  La  question  des  résidus  est  extrêmement  importante  à  une  pé¬ 
riode  où^  les  consommateurs  sont  sensibilisés  à  la  présence  de  dépôts  toxiques  sur 
les  denrées  alimentaires.  Les  exploitants  sont  tenus  de  se  conformer  aux  règlementa¬ 
tions  officielles  imposées  dans  la  plupart  des  pays.  L’apparition  de  «lignées  résistan¬ 
tes»  est  aussi  un  élément  qui  milite  en  faveur  d’une  limitation  de  l’emploi  des  pesti¬ 
cides  en  serre. 

La  lutte  biologique  par  l’emploi  d’entomophages  connaît  maintenant  des  dévelop¬ 
pements  en  serres.  Contre  les  Aleurodes  un  Hyménoptère  Aphelinidae :  Encarsia  for¬ 
mosa  Gali,  a  été  utilisé  avec  succès.  Des  études  ont  été  poursuivies  sur  un  autre 
aleurodiphage  le  Coccinellidae :  Clitostlietus  arcuatus  Ros.  Contre  les  Aphides,  quelques 
ans  parmi  les  nombreux  entomophages  connus  pourraient  apporter  une  arme  bio¬ 
logique  (Diptère  Syrphidae ,  Hyménoptère. . .)  supplémentaire. 

Mais  c’est  certainement  contre  T etranychus  telarías  que  les  résultats  pratiques 
■sont  les  plus  spectaculaires.  Un  Acarien,  prédateur  actif.  Phytoseiulus  riegeli  (Ac, 
Phytoseiidae)  est  étudié  depuis  quelques  années  (Bravenboer  et  Dosse,  Hussey). 
Une  femelle  de  ce  prédateur  consomme  journellement  30  œufs  ou  24  larves  de  Tetra- 
nychus  et  pond  4  œufs  à  une  température  située  entre  25  et  30°.  Le  développement 
-est  environ  deux  fois  plus  rapide  que  celui  de  la  proie.  Des  applications  pratiques 
sur  Concombre  sont  particulièrement  efficaces  et  il  suffit  qu’une  plante  sur  2  ou 
5  ait  reçu  un  prédateur  au  moment  de  la  transplantation  pour  éviter  tout  dommage. 

Les  différentes  données  de  la  serre  maraîchère  et  des  problèmes  entomologiques 
qui  se  posent  montrent  que  ce  type  de  culture  est  tout  à  fait  adéquat  à  la  réalisation 
-d’une  méthode  de  lutte  rationelle  appelée  «lutte  intégrée»  ou  harmonique. 

11  est  en  effet  possible  de  combiner  à  la  fois,  pour  réduire  les  pullulations 
arthropodiennes  nuisibles,  des  facteurs  culturaux  et  climatiques,  des  méthodes  de 
lutte  chimique  et  biologique. 

La  forme  de  distribution  des  pesticides  et  la  période  d’emploi,  l’introduction  d’en¬ 
tomophages  (dont  certains  sont  déjà  élevés  industriellement),  la  rotation  des  cultures 
et  l’intervention  sur  certains  facteurs  climatiques  contrôlés  peuvent,  si  l’on  connaît 
en  détail  d’écologie  des  ravageurs,  permettre  de  juguler  les  pullulations  d’espèces 
nuisibles. 

Lors  d'une  gradation  il  est  possible  d’envisager  l’application  de  pesticides  pour 
réduire  la  population  du  ravageur,  dans  la  mesure  où  la  période  de  récolte  est  assez 
éloignée,  puis  de  parfaire  la  résultat  obtenu  en  opérant  des  lâchers  de  parasites  ou 
de  prédateurs  les  mieux  adaptés  au  but  poursuivi,  afin  d’aboutir  à  l’élimination  du 
déprédateur.  \ 

La  distribution  de  pesticides  sous  forme  de  fines  particules  semble,  dans  cette 
optique,  une  solution  d’avenir,  l’efficacité  étant  meilleure  pour  une  quantité  faible 
de  produit  toxique.  On  doit  aussi  tenir  compte  que  pour  certaines  cultures  et  lorsqu’il 
s’agit  d’un  insecte  vecteur  de  maladies  à  virus  ( Aphididae )  un  petit  nombre  d’indi- 
~vidus  est  suffisant  pour  répandre  la  maladie  d’où  l’emploi  d’une  méthode  de  lutte 
rapide  et  efficace. 

La  réduction  des  pullulations  par  des  procédés  évitant  ou  réduisant  les  invasions 
venant  de  l’extérieur  (obturation  des  ouvertures  par  grillage. . .)  doit  aussi  être  consi¬ 
dérée  à  certaines  périodes. 

Des  modifications  légères'  de  la  physiologie  du  végétal  peuvent  influer  sur  la 
fécondité  d’un  phytophage  étroitement  lié  à  sa  plante-hôte.  C’est  le  cas  d’un  apport 
judicieux  d’éléments  minéraux,  et  dans  la  mesure  où  celui-ci  permet  une  culture 
normale:  une  augmentation  de  calcium  diminue  la  fécondité  des  T  etranychus,  par 
contre  l’azote  et  le  potassium  l’accroissent.  Dans  la  même  orientation  Terriere  et 
Rajadhyaksha  ont  montré  que  l’acide  éthlénediamine  tetracétique  (chélate^  du  fer  et 
du  magnesium)  pouvait  provoquer  une  réduction  de  la  fécondité  pouvant 
atteindre  90%). 

Enfin  des  méthodes  culturales  et  en  particulier  F  intro  du  étions  de  nouvelles  cultu¬ 
res  dans  l’assolement  (cultures  ornementales  ou  autres  cultures  maraîchères  apparte¬ 
nant  à  des  families  botaniques  différentes)  peut  aussi  contribuer  à  réduire  les 
pullulations. 

Ainsi  les  recherches  en  cours  dans  divers  pays  permettent  de  penser  que  la  serre, 
milieu  de  culture  relativement  isolé  et  dans  lequel  on  peut  contrôler  un  certain 
nombre  de  facteurs,  est  particulièrement  propice  à  la  réalisation  d’une  lutte  rationelle 
où  diverses  méthodes  concourent  à  un  même  but.  De  plus  ce  système  de  lutte  repré¬ 
sente  un  impératif  sur  le  plan  de  la  pratique  agricole  compte  tenu  des  législations 
sur  les  résidus  des  pesticides. 
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O  OOPMHPOBAHMH  BPEßHOH  AJIH  XJIOnHATHMKA  H  JIIOIJEPHbl 
O  AY  H  BI  HACEKOMBIX  HA  BHOBB  OCBOEHHBIX  3EMJIHX  y3BEKHCTAHA 


B.  A.  Alimdzhanov-P.  A.  A  ji  n  m  a  m  a  h  o  b 
( UncTUTyr  3oojiozuu  u  napasurojiozuu  AH  Y3CCP,  CCCP) 

B  nocjie^Hiie  ro^bi  b  y3ÖeKHcxaHe  ocBoemie  nycTbiHHbix  n  nojiynycTbiHHbix  seMejib. 
noß  cejiLCKoxo3HiìcTBenHtie  nyjibTypbi  npoBo/piTcn  b  60JIM11HX  MacniTaöax.  Ochobhbimii 
KyjiLxypaMH,  B03,a;ejibiBaeMbTMn  Ha  Tannx  3eMjiax,  hbjihiotch  xjionnaraHK  h  jiiopepHa. 
3th  KyjibTypH  b  oa3HCHbix  3onax  y3ÖeKHCTaHa  noBpen^aiOTCH  npe^cTaBiiTejiHMH  oneHb 
MHornx  CHCTeMaTHaecKHx  rpynn  HacenoMbix,  öojibmiincTBo  H3  KOTopbix  pa3BiiBaeTca 
Talune  na  pacTeminx  /( b  ocoöeHHocra  öoöobbix)  b  ycjiOBHax  nycTbimi  h  nojiynycTbiHH. 
Hanöojiee  oöbiniibiMii  MecTaMH  BCTpenacMocra  Tanux  naceKOMbix  b  nycTbme  hbjihiotch 
ynacTKH  b6jih3h  CKBanara  h  KOJioßpeB.  K  TaniiM  HacenoMbiM  othochtch  bii^bi  h3  Gryl- 
linae ,  Acridinae ,  Typhlocybinae ,  Aphidinae ,  Mirinae,  Brachyderinae ,  Hyperinaer 
Tychiinae,  Apioninae ,  Coleophoridae ,  Agrotinae ,  Melicleptrinae  h  Eurytominae. 

B  arpo6non,eH03ax  nojieBbix  KyjibTyp  opomaeMoro  aeMJie^ejiiiH  Cpe/pieii  A31111  rjiaB- 
HeHIHHMH  H  MaCCOBblMII  BpeflHTeJIHMII  XJIOnHaTHHKa  H  JIIOpepHbl  HBJIHIOTCH  BHflbI,  OTHO- 
CHipnecH  imeiiHo  k  btiim  rpynnaM  HacenoMbix. 

ClIJlbHO  KOJieÔJHOipiieCH  B  HHCJICHHOCTH,  B  3aBHCIIMOCTII  OT  KJIHMaTIIHeCKHX  yCJIOBHH 
rofla,  HaceKOMbie  —  Bpe^iiTejin  pacTeHnii  b  nycTbme  h  nojiynycTbiHe,  oKancyTcn  b  ßojiee 
ÖJiaronpiiHTHbix  ycjioBiinx  Ha  ocBoemibix  no#  cejibCK0X03HÌicTBeHHbie  yro^tH  Teppn- 

TOpiIHX. 

noTeiipMajibHbiMH  Bpe/iHTejiHMH  xjionnaranKa  h  jnopepnbi  b  nepBbie  ro^bi  hx  B03- 
flejibiBamiH  Ha  bhobb  ocBoeHHbix  3eMJinx  öyflyT  npe^CTaBHTejni  Tettigoniidae,  Oecanthi- 
dae ,  Gryllidae,  Gryllotalpidae ,  Acrididae ,  Cicadidae,  Aphididae ,  Elateridae ,  Bup- 
restidae,  Alleculidae,  Tenebrionidae ,  Meloidae ,  Psychidae,  Gelechiidae,  Noctuidae 
Arctiidae  h  Itonididae ,  KOTopbie  npeoÔJia^aiOT  b  nycTbiHHbix  h  nojiynycTbiHHbix 
yCJIOBIIHX. 

TaKHM  o6pa30M,  cjie^yeT  onoi/jara,  hto  (^opMiipoBamie  Bpe^HOH  9HT0M0(|)ayHbi  xjion- 
naTHHKa  h  Jiiopepiibi  na  bhobb  ocBoeHHbix  3cmjihx  npoii30H/i;eT  3a  cneT  Mecraon  $ayHbi. 
nooTOMy  b  nepBbie  roftbi  B03,n;ejibiBaHHH  yKa3aHHbix  KyjibTyp  3ffecb  noHa^oóiiTCH  npo- 
Be^eHHe  MeponpiiHTHÍi  no  npo^iuiaKTHHecKOH  6opb6e  c  npe^CTaBHTejiHMii  noTeHipiajibHO- 
onacHbix  bh^ob  na  noceBiibix  njioipa^nx  h  copHHKax,  a  Taione  npoBe^emie  b  nepBbie 
ro^bl  6opb6bI  C  HCKOTOpblMH  nyCTblHHblMH  BH^aMH  HaCeKOMblX,  npeflCTaBJIHIOmHMEL 
yrpo3y  ^jih  noceBOB. 


THPOrJIHOOMAHBIE  KJIEIIJH,  BPEAHIB,HE  3AÜACAM  XJIOnKOBOH 
nPOAyKU,HH  B  y3BEKHGTAHE  H  MEPBI  BOPbEBI  G  HHMH 

S.  N.  Alimukhamedov,  S.  Achmatchanov  -  C.  H.  AjiHiiyxaMepB, 

C.  A  X  m  a  T  X  a  h  0  b 

( HayHHo-uccjiedoearejibCKuü  uncTUTyr  3aiguTbi  pacreHuü,  Tauinenr,  CCCP) 

B  y36eKCKoii  CCP  c  1960  r.  yciuieHo  H3yneirae  BH^oBoro  cocTaßa,  ÔHOJiormi,  3ko- 
jioniii  h  Mep  6opb6bi  c  aMÔapHbiMH  KJieipaMH.  B  flOKJiage  npHBO^HTCH  HeKOTopbie  flaH- 
Hbie,  nojiyneHHbie  aBTopaMii  b  1963—1967  rr.  06cjieflOBaHHe  npoBOffHJiocb  no  oöipenpn- 
HHToii  MeTOflHKe  c  onpe,o;ejieHHeM  CTenetm  3apaHiemiocra  oô^eKTOB  no  3-6ajiJibHon 
ciicTeMe. 

B  pe3yjibTaTe  HCCJie^oBaniiH  b  boctohhoh  nacra  OepraHCKoii  ,n;ojiHHbi  3aperacTpn- 
poBano  22  Bii^a  raporjiiicÎioH/pibix  njieipeñ,  othochiphxch  k  13  po^aM.  Cpe^n  hiix  o^hh 
Biifl  Lardoglyphus  zacheri  Ouds.  hbjihctch  hobhm  ^;jih  $ayHbi  CCCP,  9  bh^ob  HOBbie 
fljiH  Cpe^Hen  Asmi  h  y36eKiicTaHa  n  19  bh^ob  BnepBbie  3aperHCTpnpoBaHbi  b  OepraH- 
CKOH  ßojnrae. 

COBMeCTHO  C  THporjIH(|)OHflHbIMH  KJieni¡aMH  nOHTH  BCIO^y  BCTpenaiOTCH  XHipHbie 
KJiem,H  H3  ceM.  Cheyletidae.  B  boctohhoh  OepraHe  HaMH  BnepBbie  3aperHCTpnpoBaHO 
6  BiiflOB  xiiipHbix  KJieipen,  H3  hiix  Hanôojiee  MHoronncjieHHbi  na  cnjia^ax:  Cheyletus 
aversor  Rohd.  h  Ch.  polymorphus  Volgin.  ycTaiiOBJieHa  3HanHTeJibHan  3apa?KeHH0CTb. 
CeJIbCK0X03HHCTBeHH0H  npO^yKpHII  B  y36eKHCTaHe  THporJIH(|)OH3HbIMH  KJieipaMH:  56% 
H3  1600  npoaHaJiH3HpoBaHHbix  npo6  ona3aJiHCb  3apa>neHHbiMH. 

OnbiTbi  noKa3ajm,  hto  ceivieHa  xjionnaTiniKa,  noßpe>K/i,eHHbie  KJiein¡aMii  b  chjibhoh 
CTeneim,  nojinocTbio  TepnioT  Bcxo>necTb.  npn  MaccoBOM  3apa>neiiHH  KJieipn  Bbie^aiOT 
Bce  co^ep/KHMoe  ceAiHH,  ocTaBJinn  jiiihib  oahii  oôojiohkh.  B  3tom  cjiynae  xjionKOBbie 
ceMena  CTaHOBHTCH  HenpHro^iibiMH  11  æjih  iicnojib30BaHiiH  hx  b  Macjioôoniioii  npoMbim- 
jieHHocra.  ycTaiiOBJieHO,  hto  b  3aBHCHM0CTH  OT  CTeneim  3apa>KeHiTocra  aMÖapHbiMH; 
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KJiemaMH  bbixoa  Macjia  cmrataeTca  ao  1.18  nr  na  100  Kr  ceMHH.  OAHOBpeMeimo  c  sthm 
b  2 — 12  pa3  iiOBBiinaoTCH  ero  KiicjiOTnoe  hhcjio. 

HaOjiiOAeniiH  nonasajin,  hto  KJieipn  3acejiniOT  rjiaBiiLTM  o6pa30M  iiidkiiioio  nacTB 
6yHTa  AO  30  cm  ot  3eMjin  no  BepTHKajiH.  CTeneHB  3apa>KCHH0CTii  ynasaimoro  cjioh  ce- 
MAH  xjionnaTHHKa  b  6yirrax  3aBiicnT  b  ochobhom  ot  TeMnepaTypti  h  BjianmocTii  npo- 
AyKTa  h  cpona  xpanemin  ceMHH.  HanpiiMep,  npn  BJianmocTii  CBbiine  10—12%  3apamcH- 
HOCTB  ceMHH  AOCTiirajia  II  h  III  cTenenn,  a  HHme  10%  KJieipn  oTcyTCTBOBajin. 

BbiHCHeHo,  HTO  KJienpi  b  öyHTax  ÖBiBaiOT  ocoöeiino  MHoroniicjieiiHBi  b  MapTe,  an- 
pejie  h  Mae  b  cbh3h  c  noBbinieHHeM  bjibîkhocth  B03Ayxa,  a,  cjieAOBaTejiLHo,  h  ceMHH, 
b  pe3yjibTaTe  nero  C03Aai0TCH  nanöojiee  ÖJiaronpiiHTHBie  ycjiOBiin  a^h  pa3MH0>KeiiiiH 
KJieipeii.  B  Jieimie  Híaprnie  ahh  (hiojil— aBrycT)  noBBimermaH  TeMnepaTypa  cnocoô- 
CTByeT  CHiDKeimio  BJianmocTii  B03Ayxa  n  ceMHH  b  6yirre.  llo3TOMy  co3AaioTcn  neôjia- 
ronpiiHTHBie  ycjioBiiH  A-an  pa3BiiTHH  KJieipcH  h  npiiBOAHipue  k  ciiiKpemiio  hx  nucjieH- 
HOCTii.  B  3HMHIIH  nepHOA  pa3BiiTHe  KJierpeii  b  öyHTe  na  rjiydime  no  ropH30HTajiii 
100—150  cm  He  npenpaipaeTca,  Tan  Kan  TeMnepaTypa  b  3tom  cjioe  KOJieöJieTCH  b  npe- 
Aejiax  ot  +20  ao  +24°  C,  a  BJianmocTB  ceMHH  paBHa  27.5%.  Tanne  ycjiOBHH  He  npe- 
nHTCTByioT  pa3BHTino  KJieipen,  xoth  hhcjichhoctb  hx  cmimaeTCH  b  8—10  pa3  n  öojiee. 

HcnBiTaHHH  b  JiaôopaTopHBix  h  npoH3BOACTBeiiHBix  ycjiOBHHX  nonasajin,  HTO  iian- 
6ojiee  xopomne  pe3yjiBTaTBi  (98—100%  cMepraocTii  KJieipeii)  AaeT  o6e33apa>KiiBaHHe 
aMÖapHo-CKJiaACKHX  noMeipemm  65%  xjiopo<|)ocoM  b  KonpeHTpapHii  1.5—2%,  a  Tanæe 
50%  K.  9.  TpojieHa,  50%  K.  9.  TpnxjiopMeTa(|)oca-3  h  30%  K.  9.  MeTHJiHHTpo(|)oca 
b  KOHperiTpapira  0.2%  (80—85.7%  cMepTHOcra  KJieipeii). 


OCOEEHHOCTH  PACIIPOCTPAHEHHH  rJIABHEHHIHX  BHßOB  mEJIKYHOB 

b  CTEnH  yccp 

G.  A.  Andreeva  —  T.  A.  AHApeeBa 

(CeAeKituoHHO-onbiTHdH  CTam^un  Bcecow3Hoeo  HayHHO-uccjiedoearejibCKozo 
uHCTuryra  Kynypy3bi,  CunejibHunoeo  J^nenponerpoecKou  o6ji.,  CCCP) 

B  n;eHTpajiBHOH  nacTii  CTenn  YCCP  epe  ah  noHBeHHon  $ayHBi  naxoTHBix  yroAHH  H3 
npoBOJiOHHHKOB  h  JiojKiionpoBOJioHHHKOB  npeodjiapaiOT  npoBOJiOHHHKH.  Haipe  Beerò 
BCTpenaiOTCH  BpeAHBie  bhabi  —  Agriotes  sputator  L.,  A.  gurgistanus  Fald.,  Selatosomus 
latus  F.,  Melanotus  brunnipes  Germ.,  Agriotes  obscurus  L.  JIhhhhkh  noceBHoro  h 
CTenHoro  ipejiKyHOB  Hanöojiee  oöbihhbi,  npnneM  jihhhhkh  noceBHoro  ipejmyHa  nacTO 
cocTaBJiHiOT  6ojiee  80%  ot  oöipeii  hhcjichhocth  HacTOHipHX  hpobojiohhhkob. 

IIohbbi  CTenn  b  ochobhom  npeACTaBJieHBi  cpeAHeMom¡HBiMH,  cpepHeryMycHBiMH  h 
MajioryMy chbimh  nepH03eMaMii,  cyrjiHHHCTBiMH  no  MexaHHHecnoMy  cocTaBy.  Hncjien- 
HOCTB  npoBOjiOHHHKOB  Ha  naxoTHBix  yroptEX  HaMHoro  BBime,  neM  Ha  pejiHHHBix  h 
3ajie>KHBix  36MJIHX.  Ha  pejnrae  h  3ajie>nax  nacTo  BCTpenajiHCB  biiabi,  nonra  He  nona- 
AaBnmecH  Ha  naxoTHBix  yroAtnx.  3acejieHHe  hohb  jiHHHHKaMii  ipejmyHOB  hocht 
b  3HaHHTejiBH0H  Mepe  onaroBBiH  xapaKTep.  3HanHTejn>Hoe  BJiHHHHe  Ha  3acejiemiocTB 
nojieñ  jiHHHHKaMH  ipejmyHOB  OKa3BiBaeT  B03AejiBiBaeMan  nyjiBTypa.  HenoTopoe  hobbi- 
meHHe  hhcjichhocth  jihhhhok  ipejmyHOB  OTMenem)  HaMH  Ha  nojinx  nocjie  03hmoh  nme- 
hhh;bi  h  nocjie  Kynypy3Bi,  ocoôemio  b  Tex  cjiynanx,  KorAa  ee  noceBBi  3acopeHBi  cop- 
HB1MH  paCTeHHHMH. 

noBBimeHHyio  hhcjichhoctb  jihhhhok  ipejiKyHOB  mbi  BcerAa  HadjiiopajiH  Ha  noceBax 
MHorojieTHHX  TpaB:  Jiion¡epHBi,  3cnappeTa,  KOCTpa,  miTHHKa.  HaKomiemie  jihhhhok  nop 
MHorojieTHHMii  TpaBaMH  npoHcxoAHT  nocTeneHHo.  Ha  noceBax  jiiopepriBi  nepBoro  roAa 
HÎH3HH  BCTpenaiOTCH  oTAejiBHBie  JiiiHHHKH  ipejmyHOB,  Ha  JiiopepHe  BToporo  roAa  hhc- 
jieHHOCTB  hx  noBBimaeTCH  b  psa-TpH  pa3a,  Ha  JiiopepHe  TpeTBero  h  neTBepToro  ropos 
7KH3HH  HHCJieHHOCTB  JIHHIIHOK  HpOAOJDKaeT  B03paCTBTB,  HO  B  ÖOJiee  MeAJieHHOM  TeMHe. 
Ha  noceBax  TpeTBero-neTBepToro  toaob  hîh3hh  oöbihho  ÔBiBaeT  HaiiBBicmaH  niicjieH- 
HOCTB  npOBOJIOHHHKOB.  MaKCHMaJIBHaH  HHCJieHHOCTB  HpOBOJIOHHIIKOB  Ha  HOCeBaX  JIK)- 
n;epHH  cocTaBJiHJia  42  3K3.  Ha  1  m2.  HanöojiBmaH  hhcjichhoctb  jihhhhok  m;ejiKyHOB, 
HaÔJHOAaeMan  HaMH  b  Tenerme  MHornx  jieT,  BcerAa  OTMenajiacB  Ha  noceBax  3cnapn;,eTa» 
/Jame  Ha  noceBax  BToporo  roAa  >kh3hh  acnappeTa  hhcjichhoctb  jihhiihok  AOxoAima 
AO  30—44  aK3.  Ha  1  m2.  Ha  noceBax  neTBepToro  roAa  jkh3hh  0Ha  A0CTHraJia  57 — 
86  9K3.  Ha  1  M2. 

Ha  noceBax  nocTpa  HaKonjieHHe  npoBOJionHHKOB  npoxoAHJio  He  Tan  hht6hchbho  h 
He  b  TaKHX  pa3Mepax.  MancHMajiBHan  hhcjichhoctb  hpobojiohhhkob  3AecB  He  npeBBi- 
majia  15 — 20  aK3.  Ha  1  m2.  Hanöojiee  cjia6o  jinnHHKaMH  ipennyHOB  3acejiHJiHCB  noceBBi 
JKHTHHKa.  MaKCHMaJIBHaH  HHCJieHHOCTB  JIHHHHOK  Ha  HiHTHHKe  AOXOAHJia  AO  10  —  12  3K3. 
ua  1  M2. 

TaKHM  o6pa30M,  ne  Bee  MHorojieTiine  TpaBBi,  BBiceBaeMBie  b  CTenn  yKpainiBi,  hb- 
jihiotch  b  OAHiiaKOBOH  Mepe  onacHOH  pe3epBan,HeH  jihhhhok  ipejiKyHOB.  B  öojiBmux 
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KoanaecTBax  hhhhhkh  mejiKynoB  iiananJinBaiOTCH  no^  6o6obbimii  ipaBaMn  n  b  3na- 
hhtgjilho  MeuBmeii  CTeneHïï  —  no,n;  3JiaKOBBiMH. 

BpeAOHOCHOCTB  npOBOHOHHHKOB  flJIH  CeJIBCK0X03HHCTBeHHBIX  KyJIBTyp,  BbICeHHHblX 
Henocpe^cTBenHO  nocjie  MHoroaeTHHx  TpaB,  no  HamiiM  ßaHHbiM,  He  oaeHb  Beanna. 
B  noHBe  nenocpe^cTBeiiHO  nocjie  pacnamKii  TpaB,  ocoôeHHo  TaKiix,  nan  aiopepHa  h 
KOCTep,  HaxojpiTca  mhoto  pacTHTeabHbix  ocTaTKOB.  JIhhiïhkii  noceBHoro  n  CTenHoro 
mejiKyHOB,  Bce  BpeMn  oÔHTaBiniie  h  niiTaBninecH  Ha  TpaBax,  npoHBjmiOT  imÔHpaTeab- 
Hyio  cnocoÔHOCTb  h  OTflaioT  npe^noHTeHHe  TpaßaM,  miTaacb  h  KOiipeHTpupyacb  y  hx 
oipacTaioipiix  CTeöaeä,  h  noaTOMy  ^obojibho  caaôo  noBpeav^aiOT  BbiceaiiHbie  no  TpaßaM 
KyjibTypHbie  pacTemm. 


POJIB  ÎKyJKEJIHLi;  POAA  BEMBIDION  LATR.  ( COLEOPTERA ,  CARABI  DAE) 
B  CHHJKEHHH  HHCJIEHHOCTH  KJiyBEHBKOBBIX  ÆOJirOHOCHKOB 


N.  I.  Andre  janov  -  H.  H.  AH,n;peHHOB 
(TjiaeHbiü  ôoTanuHecKuü  cad  AH  CCCP,  Mocnea,  CCCP) 

Ha  noceBax  3epHo6o6oBbix  KyabTyp  ranpoKo  pacnpocTpaHeHbi  acyaceaHH.bi-öeryn- 
hhkh  posa  Bembidion,  KOTopbix  b  CCCP  OTMeaeHO  6ojiee  250  bh^ob  (KpbiacaHOBCKHH, 
1965).  Mccjie^oBaHHe  npoBO/piaocb  b  1962 — 1968  rr.  b  y jibhhobckoh  ii  Mockobckoh  o6ji. 

Bh^oboh  cocTaB  ii  HHCJieHHOCTb  acyaceanri;  b  none  mbi  yaHTbiBaan  6aHKaMH-aoBym- 
icaMH,  KOTopbie  cTaBHJiH  na  ypoBiie  noaBbi,  Ha  noceBax  ropoxa  n  biikh  BbinBJieno  bo- 
ceMb  bh^ob  acyaceami,  poaa  Bembidion:  B.  lampros  Hrbst.,  B.  properans  Steph.,  B .  quad- 
rimaculatum  L.,  B.  ustulatum  L.,  B.  guttula  F.,  B.  semipunctatum  Don.,  B.  bruxellense 
Wesm.  n  B.  femoratum  Sturm.  Cpe^n  hhx  Hanôoaee  MHoroancaemibi  nepBbie  3  BHfta, 
cpaBHHTeJibHO  pence  OTMeaaancb  B.  ustulatum ,  B.  guttula  n  B.  femoratum ,  a  BHßbi 
B.  bruxellense  n  B.  semipunctatum  HanfleHbi  jinnib  b  e^HHHHHbix  9K3eMnjinpax.  Cae- 
ÆyeT  OTMeTHTb,  uto  B.  ustulatum  b  noBoaacbe  (yjibHHOBCKan  o6a.)  BCTpeaaeTCa  b  no¬ 
ceBax  ropoxa  h  BHKH  b  öojibmeM  KoanaecTBe,  aeM  Ha  btiix  ace  nyjibTypax  b  Mockob¬ 
ckoh  oôa. 

Bn^bi  B.  lampros ,  B.  properans,  B.  ustulatum ,  B.  quadrimaculatum  H  B.  guttula 
3HMyioT  na  onynmax  aecoB,  MHorojieTHnx  TpaB  n  Ha  naxoTHbix  yaacTKax.  Pano  BecHOH 
HCyKH  BbIXOflHT  113  MeCT  3HMOBOK,  HTO  OÔblHHO  COBna^aeT  C  HauaJIOM  n,BeTeHHH  JieCHOrO 
opexa  ( Corylus  avellana  L.).  G  HacTynjieHneM  Tenjion  noro,u;bi  b  Mae  caMKH  cnapn- 
BaioTCH  n  OTKJia^biBaioT  b  noaßy  Ha  rayÔHHy  3—5  cm  aiipa,  H3  KOTopbix  aepe3  10— 
15  ÆHen  OTponc,n;aiOTCH  jihhhhkh.  JIhhhhkh  OKyKJiHBaiOTCH  oôbiaHo  bo  BTopon  nojiOBHHe 
HiojiH,  a  Monodie  ncyKii  noaBaaioTca  b  KOHH¡e  9Toro  Mecapa. 

HaMH  ycTaHOBJieHO,  hto  npe^noaHTaeMOH  nnn^en  ncyKOB  h  B3pocJibix  anaHHOK 
Bembidion  aBJiaiOTca  anpa  h  jihhhhkh  KayôeHbKOBbix  ^ojitohochkob  ( Sitona ).  Oahh  ncyK 
BH^a  B.  lampros  Ha  noBepxHOCTH  noaBbi  b  cpe^HeM  3a  cyTKH  yHHaToacaeT  65 — 70  hhh; 
hjih  18 — 23  MOJioflbix  anaHHOK  KayôeHbKOBbix  ^ojitohochkob.  B.  ustulatum  3a  9to  ace 
BpeMa  noe^aeT  70 — 90  hhh;  hjih  okojio  30  mojio^bix  anannoK,  a  B.  quadrimaculatum  — 
55—60  hhh;  KJiyôeHbKOBbix  ^ojiroHociiKOB. 

,  npoBe/j;eHHbie  b  nojieBbix  ycaoBiiax,  noKa3aan,  hto  npn  ancaemiocTH 
h  8  ncyaceann;  Ha  1  m2  noceBa  ropoxa  noBpeac,n;eHHOCTb  pacTeHHH  co- 
CTaBHaa  33%,  a  npn  ancaemiocTH  10  ßoaroHocnKOB  h  16  acyaceann;  —  okojio  6%. 

BereTapnoHHo-JiaôopaTopHbiH  ohbit  b  4-KpaTHOH  hobtophocth  b  cocy^ax  MHTaep- 
jiHxa,  r,n;e  pocjio  no  10  pacTeHHH  ropoxa,  6bia  npoBe^en,  htoobi  ycTanoBHTb  Banamie 
KOJinaecTBa  ncynceanu;  Ha  OTponcftaeMocTb  jihhhhok  ÆoaroHocHKOB.  G  noaBaeHHeM  bcxo- 
Pçob  Ha  cocy^bi  o^eBaaii  KanpoHOBbie  KOJinaKH  h  BbinycKajiH  ncyKOB  no  cxeMe:  1)  koh- 
Tpoab  —  10  ÆOJiroHOCHKOB,  2)  10  floaroHOCHKOB  h  5  acyaceann;,  3)  10  flOJiroHOCHKOB  h 
10  acyacejiHii;,  4)  10  ^ojiroHocHKOB  h  20  ncyaceann;.  B  nepBOM  BapnaHTe  oTpo^naocb 

84 —  96  jihhiihok  flOJironocHKOB  Ha  cocyß,  a  noBpeac^eHHocTb  KopHen  ropoxa  cocTaBHjia 

85— 86.5%.  Bo  BTopoM  BapnaHTe  oTpoflHjiocb  14—15  hhhhhok,  a  noBpeacAeHHocTb  chh- 
3HJiacb  flo  12—20%-  B  3  h  4  BapnaHTax  jihhhhok  ,n;oaroHOCHKOB  OTpo^HJiocb  oaem»  Majio 
(1—4  9K3.  Ha  cocyp;),  a  pacTeHna  ocTajincb  npaKTHaecKH  HenoBpeJKflemibiMH  (1 — 5%). 
Bo  2—4  BapnaHTax  onbrra  noBpeacAeHHOCTb  jiHCTbeB  ropoxa  6buia  Tanace  3HaaHTeabHO 
Hnace,  aeM  b  KOHTpoae.  B  3aBHCHMOCTH  ot  KoanaecTBa  acyaceann;  h  ^oaroHOCHKOB  h 
HOBpeac^enHOCTH  KopHen  h  ancTbeB  KJiy6eHbKOBbiMH  floaroHocHKaMH  Haxo^naca  Bec 
pacTeHHH  ropoxa.  B  BapnaHTax,  rji;e  Haxo^nancb  acyaceanpbi,  ypoacan  3eaeHon  Maccu 
6bia  Ha  50 — 70%  Bbime,  aeM  b  KOHTpoae. 

TaKHM  o6pa30M,  acyaceanpni-öeryHanKH  (. Bembidion )  b  3HaaHTeabH0H  CTeneun 
cimacaiOT  ancaeHHOCTb  KayôeHbKOBbix  floaronocHKOB  (Sitona),  noe^aa  hx  aiipa  h  mo- 
ao^bix  anannoK,  aeM  npnnocaT  6oabmyio  noab3y  noceBaM  3epHo6o6oBbix  KyabTyp. 
noaTOMy  npn  npoBe^eHHH  6opb6bi  cae^yeT  npHHHMaTb  Mepbi  k  hx  coxpaHennio. 
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cPOPMHPOBAHME  BHAOBOrO  COCTABA  BPEAHTEJIER  nJIOAOBLIX 
CEBEPO-BOCTOHHOR  30HBI  APMEHHH 


A.  0.  Arakelian  —  A.  0.  ApaKejiHH 

(ApMfiHCKuü  HaxjHHO-uccjiedoearejibCKuü  uHcruryr  eunoepadapcrea, 
euHodejiua  u  njiodoeodcrea,  Epeean,  CCCP) 

Ao  npoBefleHna  HacTonipero  HCCJiegoBaHHH  HMejiHCi»  jihuib  HeMiiorouHCJieHHbie  pa- 
60TB1  c  OTpbiBOUHbiMH,  flaJieKO  HenojiHbiMH  CBeßemiHMii  o  (fiayne  h  ónojiornii  oTflejib- 
HLix  BpegirrejieH  njio^oBbix  flepeBbeB  ceBepo-BOCTouHon  30Hbi  ApMeHHH  (Abgthh,  1952; 
Tep-rpnropHH,  1956;  TyMaHHH,  1961;  BarflacapHH,  1957,  1962,  1966).  H3  BpefliiTejieii 
njio^oBbix  KyjibTyp  6buio  H3BecTH0  Beerò  55  bh^ob. 

B  pe3yjibTaTe  Hanmx  MHorojieTHiix  Hccjie^OBamm  (1957—1967  rr.)  b  btoh  30He 
3aperacTpnpoBaHO  ßo  200  bh^ob,  ns  KOTopwx  37  OTMeuaiOTCH  b  pecnyÔJiiiKe  BnepBbie. 

ripeoÖJiaflaiOT  uemyeKpbiJibie  (npenMyipecTBeimo  Tortricidae ,  Noctuidae,  Lithocol- 
letidae ,  Geometridae )  h  ìKecTKOKpbijibie  (co  3HauHTeJibHbiM  npeoöjiaßaHiieM  npegcra- 
BiixejieH  Curculionidae ,  Buprestidae  n  uacTHUHO  Attelabidae) .  Aa^ee  no  KOJimiecTBy 
Bpe^Hbix  bh^ob  H,n;yT  KOKpii^bi  (c  npeo6jia^;aHHeM  Coccidae ),  3aTeM  tjih  (npenMyipe- 
CTBeHHO  Aphididae ),  KJieipn  (c  pe3KHM  npeoÔJiaAairaeM  npeftCTaBHTeJieñ  Eriophyidae) , 
pHKaßOBbie  (npeHMyipecTBeHHO  Cicadellidae) . 

Hanöojibinee  KOjmqecTBo  bh^ob  BpeflHTejieñ  HMeeT  höjiohh,  3aTeM  aima,  rpyina, 
cjiHBa  h  ajibiua,  nepcnn,  uepeniHa  h  bhiuhh  h  aSprníoc.  CpaBHHTejibHo  Meribine  bh^ob 
BCTpeaaeTca  na  MHH^ajie,  rpepKOM  opexe,  c|)yH,n;yKe,  rpaHaTe.  MeHbme  Beerò  Bpe/piTe- 
jieii  Ha  (^ncTanme,  HHmnpe,  xypMe  boctohhoh,  KH3Hjie  h  MacjiHHe. 

Ha  KOCTOHKOBbix  npeo6jia,n;aiOT  ojinro^arn  h  nojirnfjarn;  MOHO(f)aroB  Majio.  Ha  ce- 
MeaKOBbix  KyjibTypax  npeo6jia,n;aK)T  nojin^arn,  3aTeM  HgyT  ojinro^arn.  HaHMeHbmnM 
HHCJioM  Bii^oB  npeflCTaBJieHbi  MOHo^arn.  Ha  opexonjiOAHbix  nyjibTypax  3th  cooTHome- 
HHH  6ojiee  pa3Hoo6pa3Hbi.  Tan,  na  rpepKOM  opexe,  $yH,n;yKe,  MHHftajie  h  $HCTaiHKe 
no.TiH^arii  cooTBeTCTBeHHo  cocTaBjmiOT  45.5,  50,  41.2  11  25%,  ojinro(f)arH  9,  0,  53  h  12.5%, 
MOHO(|)arH  45.5,  50,  0  h  62.5  % 

Bh^oboh  cocTaB  BpeflHTejieñ  KyjibTyp  cyxnx  cyÔTponHKOB,  b  uacTHOCTH  MacjiHHbi 
h  xypMbi  boctohhoh,  oueHb  6e¿i;eH  h  npegcTaBjieH  nojiH<|)araMH.  Ha  HH>KHpe  h  rpaHaTe 
TaKHíe  MHoroHHCJieHiibi  MHoroHflHbie  Bpe^HTejiH,  cocTaBJimoiipie  50  h  60%  BHgoB  coot- 
BeTCTBeHHO.  Hapagy  c  3thm  50%  bh^ob  cneu;HajiH3HpoBaHbi  b  nnTamiii  tojibko  Ha 
HHHínpe,  a  30%  —  na  rpaHaTe. 

B  30oreorpa(|)HHecKOM  OTHomeHHH  b  $ayHe  Bpe^iiTejieñ  njio^oBbix  ceBepo-BOCTon- 
HOH  30Hbi  ApMeHHH  npeo6jia3aioiH;ee  MecTO  3aHHMaiOT  EBponeHCKO-KaBKa3CKHe,  Tpanc- 
najieapKTHaecKHe,  rojiapKTHuecKHe  h  cpeßH3eMHOMopcKiie  bh^bi. 

Cepbe3Hoe  xo3HHCTBeHHoe  3Hauemie  3,n;ecb  HMeiOT  20  bh^ob:  Stictocephala  buba- 
lus  F.,  Eriosoma  lanigerum  Hausm.,  Aphis  pomi  Deg.,  A.  punicae  Pass.,  Brachycau- 
dus  helichrysi  Kalt.,  Parlatoria  oleae  Colvée,  Quadraspidiotus  perniciosus  Comst., 
Stephanitis  pyri  Fahr.,  Capnodis  tenebrionis  L.,  Caliroa  cerasi  L.,  Hoplocampa  bre¬ 
vis  KL,  H.  flava  L.,  Laspeyresia  funebrana  Tr.,  Carpocapsa  pomonella  L.,  Simaethis 
nemorana  Hb.,  Hyponomeuta  malinellus  Z.,  Recurvaría  nanella  Hb.,  Gastropacha  quer- 
cifolia  L.,  Bryobia  redikorzevi  Reck,  Phytoptus  avellanae  Nal. 

AHajiH3  $ayHbi  Bpe^HTejien  njioflOBbix  KyjibTyp  ceBepo-BocTOUHoii  30hbi  ApMeHHH 
no3BOJiaeT  cuiiTaTb  ee  ^aBHO  cjiohîhbhihmch  KOMnjieKcoM.  ¿fajibHeimme  H3MeHeHHH  b  co- 
CTaBe  nocjie^Hero  6y^yT  cpaBHHTejibHo  HeBejiHKii.  Ohh  öygyT  h^th  b  HanpaBjieHim 
oöorargeHHH  b  nepByio  ouepe^b  3a  caeT  hobbix  cnei],H(|)HHHbix  gjia  ^peBecHOH  pacTH- 
TeJlbHOCTH  BIIgOB. 


THE  INFLUENCE  OF  AN  EXPERIMENTAL  SPRAY  SCHEDULE 
ON  THE  POPULATION  OF  PANONYCHUS  ULMI  KOCH 

B.  Arcanin  > 

(Institute  for  Plant  Protection,  Zagreb,  Yugoslavia) 

In  the  modern  commercial  apple  orchards  of  Yugoslavia  a  gradually  increased 
density  of  the  phytophagous  mite  Panonychus  ulmi  Koch  has  set  in  ten  years  ago 
parallelly  with  the  intensification  of  the  fruit  production.  The  Fruit  Tree  Red  Spider 
Mite  was  unknown  in  Yugoslavia  before  1959,  except  to  the  specialists  interested 
in  the  group.  In  old  apple  orchards  the  presence  of  phytophagous  mites  is  of  no 
economic  importance  in  the  production  of  fruits. 

During  this  period  we  have  constantly  followed  the  frequent  distribution  and 
biology  of  P.  ulmi.  In  spite  of  this  relatively  short  period  of  the  presence  of  the  Fruit 
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Tree  Red  Spider  Mite  in  our  apple  orchards  and  of  the  fact  that  DDT  based  insecti¬ 
cides  to  control  pests  in  orchards  were  applied  in  a  restricted  degree  or  not  at  allr 
the  density  of  P.  ulmi  populations  is  steadily  increasing. 

As  to  the  life  cycle  of  P.  ulmi  in  the  north-western  territory  of  the  Social  Re¬ 
public  of  Croatia  we  can  say  that  according  to  our  investigations  in  the  field  which 
were  carried  out  during  five  years  in  different  commercial  apple  orchards  under  cli¬ 
matic  conditions  prevailing  in  individual  years  and  parallelly  with  investigations 
in  a  laboratory  the  life  cycle  of  the  fruit  tree  red  spider  mite  P.  ulmi  has  favourable 
climatic  conditions  for  its  development  and  propagation.  During  one  vegetation  year 
7  complete  generations  are  produced  and  even  the  eighth  generation  is  possible 
(1964)  provided  a  suitable  food  is  available. 

The  biocenosis  of  the  apple  trees  is  very  complex  because  of  many  harmful  and 
beneficial  species  of  insects  and  mites  occurring  at  the  same  time  on  trees.  The  pre¬ 
sence  of  phytophagous  mites  and  of  their  predators  is  especially  significant  for  the 
biocenosis  of  the  apple  trees.  Many  factors  have  an  influence  on  the  density  of  the 
P.  ulmi  which  is  the  dominant  species  among  phytophagous  mites  also  in  our  apple 
orchards.  Pesticides  are  particularly  important  among  them  because  of  their  harmful 
effect  upon  the  predators  on  one  side  and  the  development  of  P.  ulmi  strains  resistant 
to  pesticides  on  the  other  side.  An  other  important  phenomenon  in  the  increase 
of  density  of  mite  populations  are  the  changes  in  the  biochemical  processes  in  the 
host  plant  resulting  from  the  application  of  some  pesticides  (e.  g.  carbaryl)  which 
influence  the  fertility  of  the  eggs  produced  by  females  (Chauboussou,  1965).  There  is 
no  doubt  that  climatic  conditions  are  at  the  same  time  a  significant  factor  in  the  de¬ 
velopment  of  P.  ulmi  populations  as  well  as  many  others. 

Experimental  procedure.  In  the  spray  schedule  programme  of  commer¬ 
cial  apple  orchards  a  number  of  materials  for  the  control  of  pest  are  used  such  as: 
codling  moth,  leaf  miners,  San  Jose  scale  and  others  with  several  repetitions  during 
the  summer  period.  Among  these  materials  we  tested  the  influence  on  the  fluctuations 
of  P.  ulmi  population  by  several  applications  during  the  same  vegetation  period 
of  the  following  compounds:  parathion,  DDT,  carbaryl,  dichlorvos  and  lead  arsenate. 

The  trial  field.  Apple  orchards  on  rootstocks  EM-IV,  age  15  years, 
the  apple  varieties:  Jonathan,  Boscop,  Cox-orange  and  London  peping.  In  every  row 
there  was  only  one  variety  with  several  repetitions  of  the  same  sequence  of  rows 
with  varieties  mentioned  above.  In  every  row  there  were  30—35  trees. 

The  development  of  the  density  of  P.  ulmi  populations  was  observed  by  means 
of  the  "imprint  method”  on  50  leaves  (Austin — Masse).  An  average  sample  of  leaves 
was  taken  several  times  from  every  row. 

The  spray  schedule.  The  control  of  the  fruit  tree  red  spider  mites  was 
carried  out  on  May  20  and  June  1,  with  0.15%  Tedion. 

The  fruit  moth  ( Laspeyresia  pomonella  L.)  was  treated  with  Carbaryl  0.2%  !(Se- 
vin  50),  DDT  1%  (Pantakan  16.5%),  Parathion  0.1%  (Parathion  20),  Dichlorvos  0.2% 
(Nogos  50)  and  lead  arsenate  0.5%  on  June  16,  July  2  and  16,  August  10  and  22. 
All  treatments  were  carried  out  by  means  of  a  motor  spray  machine. 

Results.  By  counting  the  mites  and  eggs  on  samples  of  50  leaves  the  deve¬ 
lopments  of  the  mites  population  are  shown  in  the  table. 

Discussion  of  the  results.  The  results  show  evidently  the  influence 
of  repeated  applications  of  insecticides  on  the  higher  density  of  the  mite  populations 
when  compared  with  untreated  trees. 

According  to  the  above  shown  results  one  could  conclude  that  the  increase  in  the 
density  of  mite  population  on  the  trees  treated  with  parathion  seems  to  be  a  matter 


Investigations  of  the  influence  of  some  insecticides  on  the  population 

of  P.  ulmi  at  several  applications 


• 

Material  used 

Con¬ 

cent¬ 

ration, 

% 

Number  of  mites  and 

eggs  on  50  leaves 

before 

spra¬ 

ying 

after  spraying 

10.6 

11.7 

28.7 

13.8 

25.8 

8.9 

25.9 

Parathion  (20%  a.  m.)  .... 

0.1 

73 

261 

1208 

445 

670 

3140 

1733 

DDT  (16.5%  a.  m.) . 

1 

90 

28 

209 

292 

736 

1516 

1753 

Carbaryl  (50%  a.  m.)  .... 

0.2 

19 

51 

184 

185 

504 

1885 

790 

Dichlorvos  (50%  a.  m.)  .  .  . 

0.2 

117 

321 

208 

504 

— 

— 

1573 

Lead  Arsenate  (25%  a.  m.)  .  . 

0.5 

42 

69 

174 

171 

86 

— 

262 

Entreated . 

70 

178 

155 

107 

74 

154 

101 
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of  the  development  of  resistance  strains  in  P.  ulmi  to  this  insecticide  after  several 
applications.  Considering  the  result  obtained  with  Dichlorvos  (Nogos  50)  which  has 
no  acaricidal  action  and  which  is  ussualy  used  for  the  control  of  the  leaf  miner 
(Nepticula  malella  Stt.)  one  is  led  to  suppose  that  it  increases  the  mite  population 
by  influencing  the  fertility  of  eggs  produced  by  females  similarly  like  Carbaryl  which 
is  considered  to  cause  a  change  of  chemical  processes  in  the  host  plant  (Chaboussou, 
1965).  At  the  same  time  DDT  causes  an  increase  of  mite  population  too  but  in  a  smal¬ 
ler  degree  than  dichlorvos.  Probably  the  difference  in  density  of  P.  ulmi  on  the  trees 
treated  with  lead  arsenate  and  other  insecticides  is  caused  by  predatory  mites.  How¬ 
ever,  this  cannot  be  decided  with  certainty  without  further  investigations.  From  these 
data  a  provisional  conclusion  can  be  drawn  that  a  number  of  control  agents  is  not 
suitable  for  an  spraying  schedule  because  they  might  have  a  direct  detrimental 
effect. 


9KOJIOrHH  XJIEBHbIX  JKYKOB  ( ANOSOPLIA )  B  YCJIOBHHX  YKPAHHBI 

H  MEPBI  EOPbEbI  C  HHMH 

B.  A.  Areshnikov  —  B.  A.  ApeinmiKOB 
(ynpauHCKUü  HayHHo-uccjiedoearejibCKUü  uhctutìjt  3aigUTbi  pacrenuu,  Kuee,  CCCP) 

B  YCCP  pacnpocrpaHeno  npeHMyigecxBemio  4  BHga  xjiebiimx  ntyKOB.  M3  mix  Han- 
bojiee  MHoromicjieHHBiMii  hbjihiotch  >KyK-Ky3BKa  (A.  austriaca  Hrbst.)  n  KpacyH  (A.  se- 
getum  Hrbst.);  Kpecxonoceg  (A.  agricola  Poda)  h  nmpoKiin  KysBKa  {A.  lata  Er.) 
BCTpenaioTCH  b  Be  cbm  a  He3HamrrejiBHOM  KOJinuecxBe. 

noHBjiemie  îKyKOB  h  cpoKH  npeöbiBamin  nx  na  noceBax  kojiocobbix  3epnoBBix  KyjiB- 
Typ  aganxiipoBam>i  k  onpegejieHHbiM  $a3aM  pa3BHTHH  pacTemiii.  B  cxennon  nacxn 
YKpanHBi  HMaro  Kpacyna  oxpoîKgaioxcn  h  3acejimoT  noceBBi  b  nepnog  gBexerran  03Hmbix 
xjieboB  h  obnxaiox  na  mix  go  KOHga  mojiouhoh  cnejiocxn  3epHa.  lÍMaro  Ky3BKU  3ace- 
jiHiOT  noceBBi  3HamiTejiBH0  no3îKe  —  b  $a3e  KOHga  HajniBa  ii  mojiouhoíi  cnejiocxn 
3epna  h  obnxaiox  3gecb  go  Konga  ybopmi  yponon.  Hapymemie  cmixpomiocxii  cponoB 
3acejieHHH  noceBOB  n  (^eHOJiornn  pacxemm  npiiBOgiix  k  orpamraemno  pasMHoæemin  n 
BpegOHOCHOcxii  HiyKOB.  Tan,  b  1967  r.  3acejiemie  noceBOB  ncynaMii  KpacyHa  b  Ogec- 
CKOH  oöji.  npoxogmio  co  3naimxejiBHoii  3agep>KKon  —  b  r|)a3e  Konga  najiHBa,  BMecxo 
$a3Bi  gBexemiH  h  Hanajia  HajniBa  3epHa.  CooxBexcxBeHHO,  BpegonocHocxB  myKOB 
b  1967  r.  no  cpaBHeHHio  c  1966  r.  CHH3HjiacB  Ha  30 — 40%  h  Koa^^ngneHx  pa3MHomemiH 
nx  yMeHBmiiJiCH  b  HecKOjiBKO  pa3.  Ognon  H3  npmiHH  axoro  HBjinexcn  coKpaigenne  ne- 
pnoga  oxKJiagKii  nng,  a  xannce  3aBiicnMocxB  njiogOBnxocxii  h  BpegoHocHocxn  înyKOB 
òx  $a3Bi  pa3BHxim  pacxeHHH.  npn  noHBJiemni  b  6ojiee  paHHiie  (f)a3bi  gBexemm  n  Ha- 
jiiiBa  3epHa  BpegOHocnocxB  n  njiogoBnxocxB  mynoB  KpacyHa  b  2—3  pa3a  BBime,  ueM 
npn  noHBJiemin  b  öojiee  no3gmoio  (MOJiouHan  cnejiocxn)  $a3y. 

(PopMnpoBaHHe  onaroB  pa3MHO>KemïH  jKyKOB  b  3HanHxejiBnon  Mepe  3aBHcnx  ot 
njioxHOCxn  hohbbi  n  cocxaBa  kojiocobbix  3epHOBBix  KyjiBxyp.  3KcnepiiMeHXbi  noKa3ajiu, 
nxo  HiyKn  gjin  oxKJiagKH  nun;  npegnomixaiox  nouBBi  c  pBixjion,  HeynnoxHeimon  cxpyK- 
xypon.  Ha  nouBax,  njioxnocxB  KoxopBix  npeBBimaex  50 — 60  Kr/cM2,  ohh  H36eraiox  oxKJia- 
gBiBaxB  nnga.  rjiybnHa  oxKJiagKii  nng  xaKJKe  3aBncnx  ox  njioxHOcxn  nouBbi,  c  yBejinue- 
HneM  Koxopon  OHa  yMeHBmaexcn. 

YcxaHOBJieHO,  nxo  pa3JinmiBie  BHgBi  n  copxa  pacxemin  b  pa3Hoii  cxenemi  bjiaro- 
npnnxHBi  gjin  pa3MHO>KeHHH  ncyKOB.  B  nacxnocxii,  b  1967  r.  K03(J)c|)imneHx  pa3MHOJKemin 
JKyKOB  Kpacyna  Ha  03hmoh  nmemage  0^-16  no  cpaBHemiio  c  osiimbimii  nmenngaMH 
Be30cxan  1  n  HoBOMiinypiiHCKan  6biji  cooxBexcxBemio  BBime  npiiMepno  b  3  n  2  pasa. 

Y  03HMBIX  mneirag  bbiubjich  copxoBon  HMMymixex,  npn  KoxopoM  noBpejKgemin  iix 
JKyKaMH  CHHÎKaiOXCH  B  4 — 5  pa3.  OgHOH  H3  npiIHHH,  OÖyCJIOBJIHBaiOIgHX  COpXOByH) 
ycxonnHBOcxB,  HBJiHioxcn,  no-BHgHMOMy,  Mopc^ojiornuecKne  ocobemiocxn  cxpoeniin  ko- 
jioca.  KojiocKOBBie  njieHKH  HMMyHHBix  KOJiocKOB  ropa3go  njioxHee  npiuieraiox  k  3ep- 
HOBKe  n  b  2—2.5  pa3a  npomiee  npnKpenjieHBi  k  cxepnmio  KOJioca.  B  xo  >Ke  BpeMn 
xaKiie  kojiockh  b  cbok)  onepegB  öojiee  ycxonnnBO  npoxiiBocxonx  ii  BbibnBamno  ns  mix 
3epHa  >KyKOM-Ky3BKOH.  Hanpimep,  b  1967  r.  y  copxa  03iimoh  ninemigbi  Be30cxan  Í 
Ha  1  noBpeîKgeHHoe  mynaMii  3epHO  npnxogiuiocB  7  bbiôhxbix,  a  y  copxa  O/f-16  —  20. 

B  6opb6e  c  xjieÖHBiMii  myKaMH  nanbojibinee  3Hanemie  iiMeiox  npoc|uiJiaKxmiecKne 
MeponpnnxHH  —  arpoxexmraa,  BBiBegeHne  n  nogbop  copxoB,  MCHee  bjiaronpnnxHbix  gjin 
pa3MHOJKeHHH  BpegHxejiH  h  bojiee  pe3ncxeHXHBix  k  noBpemgemno.  B  rogai  MaccoBoro 
pa3MHOJKeHHH  >KyKOB  Begyrgee  Mecxo  b  saignxe  noceBOB  3amiMaex  xhmhu e ckhh  Mexog. 
B  1961  r.  HHCxnxyxoM  gjin  obpaboxKH  noceBOB  npoxnB  myKOB  6biji  npegjioncen  xjiopo- 
$oc.  Ilcxogn  H3  BpegoHocHocxn  ii  aKOJiornnecKiix  ocobetmocxeii  myKOB,  a  xanme  xoKcn- 
necKHx  cbohcxb  peKOMengOBaHHBix  npenapaxoB  —  XHMHuecKiie  obpaboxKii  Hanbojiee 
gejiecoo6pa3HO  npoBognxB  b  paHHiin  nepnog  3acejieimn  noceBOB  BpegiixejieM:  npoxnB 
KpacyHa  —  b  (|)a3e  gBexemm  n  HajniBa  3epHa;  npoxnB  Ky3BKii  —  b  (J)a3e  Mononnoii 
cnejiocTH. 
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TPAHCOOPMAIJHfl  OA3  y  KPECTOBIinKH  ( DOCIOSTAURUS  BREVICOLLIS  EV.) 


V.  A.  Babenkova  —  B.  A.  EaöeiiKOBa 
(CaparoecKuü  zoc.  ynueepcurer,  CCCP) 


MaccoBoe  pa3MHo>KeHiie  ofliiHOHHbix  capannoBbix  h  nojtycTaflHoro  npyca  nponcxo- 
flii.no  b  CapaTOBCKOH  o6ji.  b  1954—1958  rr.  h  conpoBoaKflajiocb  aBiiaxHMiinecKOH  Öopböoii. 

PaooTy  npoBOflHjm  b  1957—1959  rr.  b  Bojilckom  panoHe  sKcneflimHoimo-MapmpyT- 

IIBIMH  II  CTapiIOHapHBIMII  OÔCJieflOBaHHHMH,  a  TaKHíe  nOCTaHOBKOii  3KCnepiIMeiIT0B. 
HsyniiJiii  3KOJiornio  KpecTOBHHKH,  cocTaBjimoifleii  90.7%  Been  (|)ayHbT  capannoBbix 
b  IlpaBo6epe>KLe.  Hpn  noBbmieHHon  micjieHHocTH  b  5.11  SES.  Ha  B3Max  cannoM  hjih 
50—1000  3K3.  Ha  1  M2,  KpecTOBHHKa  ObiJia  najieBoro  u,BeTa,  KpynHan,  KopoTKonoran, 
caMKH  H  caMflbi  He  pa3JinnajiHCb  no  Bejinnime  (nonyjiHHim  c  «BpaKOBoiì»  ropbi  6jih3 
fl.  CeJIbCKOX03HHCTBeHHafl  KOMMyHa) .  Ilpil  nOHHHteHHOil  njIOTHOCTH  HaceKOMbIX  OT  0.5 
flO  1.0  3K3.  KpeCTOBHHKa  IIMeJia  3eMJIHCTbIH  U,BeT,  HpKO  Bbipa>KeHHbIH  no  BeJIHHHIie 
nOJIOBOH  flHMOp(J)H3M,  npiI3HaKII  KOpOTKOKpblJIOCTH  H  flJIIIHHOHOrOCTH  (nOHyjIHflHH  C  Bbl- 
roHa  6jih3  c.  BocnpeceHCKoe).  KpecTOBiinKa  nepBon  nonyjmfliM  flepntajiacb  hjiothbimh 
cTanMH,  flBnæeHHe  xapaKTepii30Bajiocb  obipen  HanpaBJieHHOcTbio,  npn  B3JieTe  oflHoii 
oco5ii  B3JieTajia  pejian  cran.  ïloBefleHiie  HacenoMbix  BTopoii  nonyjiflpuH  5bijio  TiiniinHO 
oflHHoniibiM.  ßaHHbie  Bii3yaJibHbix  HaöJiiofleHHH  yKa3ajiH  Ha  Hajmmie  $a3  y  npecTO- 
BiineK. 

Teopim  $a3,  ycTaHOBJieiiHan  YBapoBbiM  (1921,  1927)  ajih  cTaflHbix  bhaob,  He  nccjie- 

flOBaJiaCb  B  OTHOHieHHII  OflHHOBHblX  CapaHHOBblX.  C  3TOH  fleJIblO  MbI  npOHSBOflHJIH  Mac- 
coBbie  c6opbi  KpecTOBimeK  b  stiix  flByx  cxapunx  no  roflaM.  BHOMeTpnnecKan  o6pa6oTKa 
Bejiacb  no  $opMyjie: 


HaflOKHbiMH  fliiarHocTiinecKHMH  npH3iiaKaMii  $a3  0Ka3ajnicb,  nan  y  npyca  (Ba- 
ciiJibCB,  1950):  nacTb  HaflKpbijraii,  BbicTynaioipan  3a  Bepmimy  BbiTHHyToro  Ha3afl  6eflpa 
(«nacTb  HaflKpbijibH»),  flJiiiHa  HaflKpbijmii,  HHfleKC  HaflKpbijiHH,  fljiiiHa  öeflpa,  nnflenc 
öeflpa  li  fljiima  Tejía,  noKa3aBHiiie  peajibHbie  pa3jranrm  b  Mdi£í  (R) .  R  fljiimbi  Tejía 

y  caMflOB  b  1958  r.  fljin  HecTaflHoíi  b  cpaBHeHHH  co  CTaflHon  KpecTOBiwKon  öbiji  pa¬ 
ßen  4.04,  fljin  caMOK  —  0.59.  J^Jinna  HaflKpbijiHH  y  CTaflnon  (|)a3bi  öojibine,  neM  y  OflH- 
noHHon  —  y  caMflOB  —  13.57,  y  caMOK  —  15.80.  CyiflecTBenHbi  öbijni  Tannée  pa3jrannH 
b  npusHanax  «nacra  HaflKpbijiHH»  (R  nx  paBeH  y  caMpoB  5.55,  y  caMOK  5.07).  YcTa- 
noBJieHo,  HTO  KpecTOBmiKa  H3  BbiroHa  6jih3  c.  BocnpecencKoe  oflHopoflHa,  oflimon- 
non  (|)a3bi,  Ha  rope  >ne  BpanoBon  —  HeoflHopofliia.  OHa,  nofloÖHo  a3iiaTCKoii  capanne, 
b  peHTpe  cTaii  iiMeeT  ocoöeii  CTaflnon  (f>a3bi,  a  no  npanM  —  nepexoflHon  (YBapoB,  1927; 
BaöeHKOBa,  1954,  1958).  Tpa^nKii  no  npn3iiaKaM  b  cpeflnen  npo6e  y  npecTOBiinnn 
b  1958  n  1959  rr.  flajiii  TpexBepmnnHyio  KpnByio.  OflHano  nncjieHnocTb  ocoöen  CTafliioii 
$a3bi  b  1958  r.  npeBbimaJia  nucjieHHocTb  flpyrnx  (J>a3,  a  b  1959  r.  —  nepexoflHoïi  <J>a3bi. 
ripopecc  Tpanc^opMapun  (|)a3  KpecTOBnnKn  nponcxoflHT  h  b  3KcnepnMeHTajibHbix  ycjio- 
Biiax.  OnbiTbi  Bejincb  b  caflnax  Ha  BpanoBOii  rope  b  1959  r.  c  njioraocTbio  BOcniiTamin: 
1.  10,  50,  200  JIHHHHOK  CTaflHOÍi  II  OflHHOnHOH  (J)a3.  no  OKpblJiemiH  IIX  npOH3BOflHJiaCb 
ÖHOMeTpnnecKan  oöpaöofna  MeTOflOM  KBaflpaTa  OTKJioHeriHii  cpeflHiix  apuc^MeTiinecKiix 
3THX  npii3HaKOB  OT  CTaHflapTa  KpecTOBnnKn  CTaflnon  h  oflHHonHon  $a3  (BaöeiiKOBa, 
1954,  1958).  OflimonHo  BOcniiTaiman  CTaflHan  Jinnimna  npnoöpejia  npii3HaKn  nepexofl- 
Hoii  $a3bi,  a  CKyneimo  BocnnTaniibie  (10,  50,  200  jihhhiiok)  —  coxpairajiii  cTafliiyio. 
OflimonHo  BocnnTaHHan  JinnnHKa  ofliinonHon  $a3bi  coxpamijia  oflimonnyio  (|)a3y,  Bocmi- 
TaiiHbie  b  öojibiuen  niicjiennocTH  npimajm  nepexoflHyio. 

Bbieodbi.  1.  (Pa3bi  HMeiOTcn  He  tojibko  y  CTaflHbix  capannoBbix,  no  n  y  ofliiiionHbix, 
OHH  HBJIHIOTCn  (JiyHKflHeË  nilCJieHHOCTII  nOCJieflHHX,  HHCJieHHOCTb  me  3aBHCHT  OT  3KOJIO- 
runecKHx  ycjioBiin  n  öopböbi  c  HacenoMbiMH.  2.  C  capaHnoBbiMn  Haflo  öopoTbcn  Torfla, 
Korfla  on  il  naxoflHTCH  b  MiiHiiMyMe  —  b  ofliiHonnoii  $a3e.  3.  TpaHc^opMapun  npn  öjiaro- 
npHHTHbix  ycjiOBHHX  3aBepmaeTCH  b  Tpn  rofla.  4.  B  pe3yjibTaTe  npoBefleHHon  paöoTbi 
CTaHOBiiTCH  HCHbiM,  HTO  iioflpa3flejieime  capannoBbix  Ha  «capaimy»  ii  «koöbijiok»  otho- 
CHTeJIbHO. 
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KJIEÏÏJ;  STENEOTARSONEMUS  PANSU  INI  WAINSTEIN  ET  BEGLAROV 
( TARSONEMIDAE ,  ACARIFORMES)  —  HOBRIH  BPEAHTEJIB  TBEPABIX  nUIEHHJj; 


A.  V.  B  a  d  u  1  i  n  —  A.  B.  B  a  A  y  ji  h  h 

(Bojiokckuü  HayHHo-uccjiedoeaTejibCKUü  uhctuti/t  opomaeMoso  3eMJiedejiusi, 

Bojizozpad,  CCCP) 

nniGHHHHLIH  pBeTOHHblH  KJICIU;  £0  nOCJieflHHX  JieT  OCTaBaJICH  HeH3BeCTHBIM.  riepBaa 
MaccoBan  nycTOKOJiococTb  6bijia  OTMenetia  b  1962  r.  y  nrueirapbi  Mejmnonyc  1932  b  xo- 
3HÜCTBax  AyôoBCKoro  p-Ha  BojirorpaACKoii  o6ji.  (T.  A.  EerjinpoB  h  P.  A.  BaciiJibeB, 
1963).  no  HamHM  HaÔJiio^eHHHM  (1964—1967),  Kjiem;  noBpeai^aeT  TaKîKe  nmeHiipbi 
MejiHHonyc  26  h  XapbKOBCKyio  46.  Hapn^y  c  bthm  oh  oönapyineH  b  Macee  na  Murnoli 
nmeirape  Ajibön^yM  43,  OBce  h  OBCiore.  Ornano  b  OTJiiiane  ot  Tsep^bix  nmemip  na 
ónix  pacTeriHHX  KJiein;  b  pBeTKax  He  pa3BiiBaeTCH,  a  hciibct  3a  BJiarajrameM  jihctobbix 
njiacTHHOK.  Hbjihhcb  TeHe-  h  BJiarojnoÔHBbiM  bh^om,  KJieiii;  Mo>KeT  hîhtb  tojibko  na 
BHyTpeHHiix  aacTflx  pacTemiH  h  nHTaTbca  KJieTOHHbiM  cokom  caMbix  mojioabix  TKaHeii. 

Ha  BTOpiHIHblX  CTapiIHX  3HMyiOT  B3pOCJIbie  OHJlOAOTBOpeHHbie  CaMKH  B  HOHBe.  Bec- 
HOM  caMKH  H3  noHBbi  nepexo^HT  na  bcxoabi  nmeHnpbi,  oBca,  npoHHKaioT  3a  KOJieonTHjie, 
BJiaraJiHme  jiHCTbeB  h  npncTynaioT  k  miTaHHio  h  oTKJia^Ke  hhh,.  Kjiein;  Biiaaajie  b  ne- 
3iiaHHTejibH0M  KOJinaecTBe  îkiibct  3a  BJiarajrarpeM  jihctobbix  njiacTHHOK,  na  BHyTpen- 
Hen  cTopoHe  peHTpajibiioro  jiHCTa,  Ha  3anaT0HH0M  KOJioce,  na  Me?Kji;oy3JiHHX  3a  Bjiara- 
jinipeM  jiHCTbeB.  MaccoBoe  me  pa3MH0HieHHe  KJieipa  coBnaAaeT  c  $a30H  cTeÔJieBaniiH  h 
AH^epeppiiaipieH  Kojioca.  npoHimaa  BHyTpb  u,BeTKa  h  pa3MHoæaHCb  TaM,  KJieipn 

aKTHBHO  nHTaiOTCH  KJieTOHHblM  COKOM  (|)OpMHpyiOiri;HXCH  TbIHHHOK,  neCTIIKOB  H  HaCTHHHO 
Ha  BiiyTpeHHHX  cTeHKax  pBeTOHHbix  aemyn.  B  pe3yjibTaTe  3Toro  o6pa3yioTCH  MejiKiie 
oKpyrjibie  h  BbiTHiiyTbie  cocoaKOBH^Hbie  BOflHHHCTbie  ny3bipbKH,  cnjionib  noKpbiBaio- 
ipne  iix.  Ae^opMHpoBaHHHe  tbihhhkh  h  necTHKH  npeKpaipaiOT  pa3BiiTiie  h  oTMiipaioi 
AO  onjio^OTBopeHHH  3aBH3H,  BCJieflCTBiie  aero  pBeran  CTaHOBHTCH  CTepnjibHbiMn.  Pa3- 
BIITHe  JIHCTbeB,  CTeÔJieÜ,  KOJIOCbeB  npOHCXOflHT  HOpMaJIbHO,  n03T0My  CTepHJIbHbie  KO- 
jiocbH  BHeiHHe  noHTH  HHxieM  He  oTjmaaiOTCH  ot  3AopoBbix.  Kjiem;  ne  scerba  3acejiaeT 
Bce  pBeTKH  b  KOJioce,  BCJie^CTBne  aero  nojiynaeTCH  nepe33epHHii;a. 

noceBbi  TBepflbix  nmemiu;  chjibho  noBpeæ^aiOTCH  Ha  6ojiee  njiOAopoAHbix  h  yBJia>K- 
HeHHbix  noHBax  c  xopomo  pa3BHTbiMK  cTeéjiHMH  h  kojiocbhmh,  npn  noBbimemioii  iiopMe 
BbiceBa  h  npn  nosAHnx  cpoKax  ceBa.  noceBbi,  pa3Mein;eHHbie  na  JierKiix  cynecnaHbix 
noHBax,  c  MeHbHien  HopMoi  BbiceBa,  n  mnpoKopHAHbie,  npn  6ojiee  paHHHX  eponax  ceBa, 
noBpe>KflaioTCH  KJierpoM  HG3HaHHTejiH0.  nepeA  ySopnon  nmeimpbi,  no  Mepe  orpyojie- 
HHH  TKaHeîi,  KJieipn  noKH^aioT  kojiocbh  peHTpajibHbix  cTe6jieñ,  h  ecjin  neT  3ejieHoro 
noflroHa,  yxoAHT  b  noHBy. 

ypoHian  3epna  nmeHHpbi  Ha  ynacTKax,  chjibho  noBpejKßemibix  KJieipoM,  cmiHiaeTCH 
Ha  60 — 80%,  HTO  oTMeaajiocb  eæeroAHO  b  pn^e  xo3hhctb  BojirorpaACKoñ  o6ji.  B  1967  r. 
nnieHHHHbiH  pBeTomibiH  Kjiem;  6biji  3aperHCTpnpoBaH  b  AjiTancKOM  Kpae  h  b  Boctohho- 
Ka3axcTaHCKOH  o6ji.,  h  b  CCCP  HMeeT,  BepoHTHO,  Sojiee  mnpoKHH  apean  Bpe^OHOCHOCTii. 

Ha  nepBHHHbix  CTapnax  KJiein;  oÖHTaeT  Ha  Arundo  epigeios  L.,  Agrostis  alba  L., 
Agropyron  repens  Beauv.,  Alopecurus  pratensis  L.,  Elymus  giganteus  Vahl.,  Phragmi- 
tes  communis  Trin.,  npoH3pacTaioiri;HX  no  ôeperaM  03ep,  na  noHMeHHbix  Jiyrax  pen, 
CKJiOHax  h  flHe  OBparoB,  6ajioK,  BO^opa33;ejiax.  3a;ecb  oh  pa3BHBaeTca  c  paHHen  Beciibi 
AO  KOHpa  ceHTHÔpa,  nocjie  nero  caMpbi  oTMnpaioT,  a  onjioAOTBopeHiibie  caMKii  ocTaiOTcn 
3HMOBaTb.  OÖHTaHne  KJiema  b  nepBHHHbix  6noii,eH03ax  cBiiAeTejibCTByeT  o  tom,  hto 
oh  HBJiaeTCH  aôopnreHHbiM  biiaom  h  b  cbh3h  c  pacnaniKoii  pejraHbi  nepemeji  b  Kyjib- 
TypHbie  ônopeHosbi,  npeBpaTHBHiHCb  b  MaccoBoro  h  onacHoro  BpeAHTejia  TBep^Mx 
nmeHHii;. 


OCOBEHHOCTH  nOBEAEHHfl  BPEAHOlT  HEPEnAIIIKH  ( EURYGASTER 
INTEGRICEPS  PUT.)  HA  nOCEBAX  PA3JIHHHBIX  COPTOB  03HM0H  mnEHHU¡BI 

R.  I.  Bartoshko  —  P.  H.  BapToniKO 
(BcecoK)3Hbiü  uHCTUTyr  3auçuTbi  pacrenuü,  Jlenumpad,  CCCP) 

noBeAemie  BpeAHoii  nepenaniKH  b  aKTHBHbiü  nepiiOA  îkh3hii  b  3HaaHTejibHOH  cto- 
neHH  noAHHHeno  noncKaM  Hanôojiee  onTHMajibHbix  ycJioBHÌi  niiTaunn.  niiTamie  æe  ee 
B  OCHOBHOM  npHypOHGHO  K  penpOAyKTHBHblM  OpraHaM  paCTeHHH  Ha  TOM  IIJIH  HHOM  3Tane 
ero  AH(|)(|)epeHri;Haii,HH. 

BecHOH  KJionbi  nnTaiOTCH  3a  cneT  cjia6o  AH(|)(|)epeHii,HpoBaHHoro,  erqe  Heôojibinoro 
h  pacnojioiKeHHoro  6jih3ko  ot  noBepxHocTH  nonBbi  aMÖpnoHajibHoro  Kojioca;  npnn om 
npeAnoHTHTejibnee  a-JM  hhx  pacTeHHH  öojiee  pa3BHTbie.  B  cbhsh  c  3thm  nepe3HMOBaB- 
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mäe  HaceKOMbie  flepmaTCH  b  hhjkhgm  npyce  pacTemiik.  3to  coBnaflaeT  c  Hanöojree 
onTHMajiBHBiMH  gjin  KJionoB  TeMnepaTypiiLiMii  ycjiOBHHMH  b  BeceiiHHii  nepnofl. 

Ilo  Mepe  pocTa  n  pa3BiiTiiH  pacTenun  BpeflHan  uepenamKa  cocpeflOTOuiiBaeTcn 
b  BepxHeM  npyce,  BCJiefl  sa  npoflBHJKeriHeM  BBGpx  OMÖpnoHajiBHoro  KOJioca.  Koppgktiibbi 
B  nOBCfleHHH  KJionoB  B  9T0M  CJiyuae  o6yCJIOBJinBaiOTCH  P63KHMH  OTKJIOHGHHHMH  BHGIII- 
HHX  yCHOBHH  OT  IIOpMBI,  3aCTaBJIHK>IH;nMH  HaCGKOMBIX  yKpBIBaTBCH  B  HHBKHGM  Hpyce 
nOCGBOB  (HH3Kaa  HJIII  BBICOKan  TGMüGpaTypa,  npOflOJHKHTeJIBHBie  flOHiflH,  BGTGp  H  T.  fl.). 

riocJiG  BBiKOJiamnBaiiiia  pacTGHHH  npegnouHTaeMBiM  mgctom  oÖHTamiH  11  nHTaHHH 
uepenaruKii  cTaHOBiiTca  kojioc.  Ha  hgm  mrraiOTCH  jihhhhkh  h  iiMaro.  B  tgx  cjiyuanx, 
Korfla  b  30HG  pacnojio>K6iiHH  aMÖpnoHajiBiioro  n  ynm  c$opMnpoBaBHierocH  KOJioca 
C03gai0TCH  ÖJiaronpilHTHBie  yCJIOBHH  TGMHGpaTypBI,  BJia>KHOCTII,  OCBGIflGHHOCTH  II  T.  fl., 
BpGflHTGJIB  IIMGGT  B03M0JKH0CTB  HHTaTBCH  HaiiÖOJIGG  OHTHMaJIBHOH  flJIH  Cg6h  HHIflOH. 
Korfla  7Ke  aÖHOTHHeCKHe  yCJIOBHH  pG3KO  OTKJIOHHIOTCH  OT  IIOpMBI,  TO  OCHOBHBIM  CTHMy- 
JIOM  B  nOBGflGHIIII  KJIOnOB  CTailOBHTCH  HGOÖXOflHMOCTB  yXOfla  H3  30HBI  9KCTpGMaJIBHBIX 
ycJiOBiiii.  B  9TOM  cjiyuae  miin,GBOH  cniMyji  oTCTynaeT  Ha  BTopon  njiaH. 

Kojioc  nniGHHflBi  ÖJiaroflapn  Mop^ojiornuecKiiM  ocoöghhocthm  npcflCTaBJiHGT  coöoii 
BGCBMa  ÖJiaronpiIHTHBIII  ÖlIOTOH  flJIH  OÖHTaHIIH  MOJIOflBIX  JIHUHHOK  HGpGnaiHKH.  MGTaMG- 
PIIH  II  CTpyKTypHBIG  OCOÖGIIHOCTH  KOJioca  H  COCTaBJIiHOIflHX  GTO  KOJIOCKOB  OÖGCHGHHBaiOT 
MOJIOflBIM  JIHHHHKaM  BBlÖop  HaHÖOJIGG  OnTHMaJIBHBIX  yCJIOBHH  CpGflBI  Ha  K0JI0C6  npH 
COXpailGHHH  OnTHMaJIBHBIX  yCJIOBHH  nHTaHHH.  JJjIH  HGÖOJIBHIHX  JIHHHHOK  BTOpOro  B03- 
pacTa  CTpyKTypBi  KOJioca  (npoMOHîyTKH  MGHvfly  KOJiocKaMH  Ha  kojiocobom  cTepnoie,  pa3- 
MGpBI  II  (J)OpMa  KOJioca,  HaJIHHHG  HGHiyH,  Ö0p03fl0K  H  T.  fl.)  C03flai0T  HOJIHTOnHHHOCTB  H 
CJiy>KaT  XOponiGH  3ain;HTOH  OT  HGÖJiaronpHHTHBIX  yCJIOBHH.  no  MGpG  pOCTa  JIHHHHOK 
KOJIOC  y>KG  HG  MOÎKGT  nOJIHOCTBK)  OÖGCnGHHTB  HM  3aiH,HTy  OT  HGÖJiarOHpHHTHBIX  yCJIOBHH. 
HoaTOMy  JIHHHHKII  CTapiHIIX  B03paCT0B,  TaK  ÎKG  KaK  H  HMarO,  COBOpinaiOT  BGpTHKaJIB- 
íIBIG  II  r0piI30HTaJIBHBIG  MHrpaflHH,  JIOKaJIH3yHCB  B  3aBHCHMOCTII  OT  H3M6H6HHH  BH6HI- 
IIHX  yCJIOBHH  B  pa3HBIX  HpyCaX  pacTGHHH. 

IlcCJIGflOBaHIIH,  BBinOJIHGHHBIG  B  CTGnHOH  30HG  KpaCHOflapCKOFO  KpaH,  nOKa3BIBaiOT, 
UTO  paCTGHIIH  paSJIHHHBIX  COpTOB  03HM0H  niHCHHflBI  CyiflGCTBOHHO  pa3JIHUaiOTCH  OCO- 
6gHHOCTHMH  (JopMHpOBaHHH,  TGMnBMH  pOCTa  H  TaÖHTyCOM,  HTO  C03flaGT  HGOflHHaKOBBIG 
yCJIOBHH  flJIH  CyiflGCTBOBaHIÏH  H  nHTaHHH  HGpGnamKII  Ha  nOCGBaX.  HpHUHHOH  9THX 
pa3JIIIHHH  HBJIHIOTCH  HGOflHHaKOBBIG  K09(j)$HH,HeHTBI  KyiflGHIIH,  $OpMa  KyCTa,  BBICOTa 
H  OÖJIHCTBGHHOCTB  paCTGHHH,  $OpMa  H  CTpyKTypa  KOJIOCa  H  T.  n.,  a  TaKJKG  pa3HBie 
TGMnBI  flH$(J)GpGHH¡Haii;HH  KOHyCOB  HapacTaHHH. 

Bee  9TO  OTpaHîaGTCH  na  0C06gHH0CTHX  nOBGflGHHH  KJionoB  Ha  paCTGHHHX  pa3HBIX 
COpTOB  HIHGHHflBI.  TaK,  Ha  nOCGBaX  COpTa  BG30CTaH  1  yCJIOBHH  TGMnGpaTypBI,  BJia>K- 
HOCTH  H  OCBGIflGHHOCTH  OKa3aJIHCB  ÖOJIGG  ÖJiaronpHHTHBIMH  flJIH  BpGflHOH  HGpGHaiHKH 
HO  CpaBHCHHIO  C  nOCGBaMH  COpTa  «YKpaHHKa». 


THE  INFLUENCE  OF  PHYSIOLOGY  OF  CITRUS  PLANTS 
(AS  FEED  PLANTS)  ON  THE  POPULATION  OF  HARMFUL  MITES 

IN  THE  HUMID  SUBTROPICS 
OF  THE  USSR 

I.  D.  B  a  t  i  a  s  c  h  y  i  1  i  —  H.  JJ.  B  a  t  h  a  m  b  h  ji  h 
(Georgian  Agricultural  Institute,  Tbilisi,  USSR) 

Citrus  crops  in  the  Soviet  Union  are  injured  mainly  by  three  mite  species: 
Panonychus  citri  McG.,  Phyllocoptruta  oleivorus  Ashm.,  Brevipalpus  obovatus  Donn. 

It  had  been  noted  that  unlike  aleyrodids,  aphides,  coccids  and  some  other 
groups  of  sucking  insects,  which  feed  mainly  on  young  leaves,  Ph.  oleivorus  avoids 
feeding  on  young  leaves  which  are  in  the  process  of  physiological  development,  and 
concentrate  on  old  leaves  and  green  fruit  of  its  host  plants  lemon,  mandarin,  orange, 
citron,  etc.  In  Batumi  region  (where  annual  amount  of  atmospheric  precipitations 
reaches  2600  mm)  mites  feed  on  young  leaves  if  they  have  no  other  choice,  but 
even  then,  almost  do  not  lay  eggs  on  them. 

Of  the  mentioned  mites,  Ph.  oleivorus  is  a  most  important  pest  for  the  citrus 
trees  in  the  USSR  and  in  many  other  subtropical  countries. 

This  mite  feeds  on  ether  oils  only,  which  assemble  in  the  ether  oil  capsules 
located  in  the  leaves  and  in  the  green  fruit  skin  cavities  under  the  epidermis. 
The  average  number  of  mites  on  100  physiologicaly  mature  leaves  was  16830  (in  all 
stages  of  development),  and  not  more  than  228  specimens  on  young  leaves  (a  new 
blossoming).  The  lowest  number  of  mites  is  found  on  young  leaves  and  on  those 
mature  leaves  which  are  densely  populated  and  badly  injured  by  other  pests. 

Small  numbers  of  mites  are  likewise  observed  on  such  trees  and  plantations, 
where  crowns,  due  to  rejuvination  or  frost,  consists  of  young  leaves  only,  in  the 
first  year. 
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When  there  is  a  lavish  increase  of  the  summer  vegetation,  after  feeding 
and  watering  of  citrus  trees  during  the  summer  draught  period,  the  average  mite 
density  per  a  unit  of  green  mass  surface  is  at  least  two  or  three  times  less  the  usual 
density. 

To  determine  the  cause  of  the  absence  of  mites  on  young  leaves  of  a  new 
vegetation  in  the  process  of  physiological  development,  experiments  and  a  chemical 
analysis  of  young  and  old  leaves  (after  Ginsberg)  for  the  ♦content  of  ether  oils 
were  made. 

The  highest  content  of  ether  oil  was  found  in  young  leaves  of  lemon  and 
mandarin  trees  of  second  vegetation,  and  the  lowest  content  was  found  in  the  old 
leaves  of  lemon  and  mandarin  trees.  The  amount  of  ether  oil  in  percentages  in  the 
dry  weight  of  young  lemon  leaves  0.88—1.20,  mandarin  —  0.78—0.81,  but  in  the  old 
leaves  0.42 — 0.5  and  0.26 — 0.35  accordingly.  The  ether  oil  quality  content  descreases 
with  the  age  of  the  leaves. 

It  follows,  from  the  study  of  mite  population  density  and  from  the  results  of  the 
chemical  analysis  of  leaves  for  ether  oil  content,  that  mites  avoid  young  leaves  though 
the  latter  have  a  high  ether  oil  content,  and  are  attracted  to  the  physiologically 
mature  leaves  with  a  lower  ether  oil  content,  both  for  feeding  on  them  and  for 
laying  eggs. 

It  is  contended  that  a  certain  ether  oil  component,  to  which  mites  are  highly 
susceptible,  is  present  in  the  ether  oil  of  leaves  of  a  specific  age  only.  This  follows 
from  the  fact  that  mites  practically  avoid  feeding  on  the  oils  of  young,  physiologi¬ 
cally  undeveloped  leaves  of  citrus  plants,  and  also  from  the  fact  that  the  ether 
oils  content  in  young  leaves  differs  to  a  certain  extent  from  that  in  the  old  leaves, 
this  is  seen  from  the  difference  in  light  refraction  in  old  and  young  leaves  of  man¬ 
darin  trees: 

wl)*5  —  1-^800  old  leaves, 

O/i  r 

nD  —  1.4815  young  leaves  of  the  second  vegetation. 

A  conclusion  is  made  that  the  population  of  mites  is  under  considerable  influ¬ 
ence  of  the  stage  of  citrus  leaf  development  and  that  the  latter  determines  a  va¬ 
rying  chemical  content  of  ether  oil. 


EVALUATION  OF  THE  REPELLENT  ACTION  OF  ALUMINUM  FOIL 

AGAINST  COTTON  INSECTS 

C.  M.  Beckham 

(University  of  Georgia,  College  of  Agriculture  Experiment  Stations,  U.S.A.) 

For  many  years  entomologists  have  been  interested  in  developing  non-chemical 
methods  for  controlling  insects.  Recently  this  has  received  more  emphasis  because 
of  the  increased  usage  of  pesticides.  In  the  search  for  new  approaches  to  insect 
control,  several  workers  have  investigated  the  effect  of  aluminum  foil  as  a  repellent 
against  certain  flying  insects.  Most  of  this  work  has  involved  horticultural  crops 
(Anonymous,  1964;  Kring,  1964;  Johnson,  et  al.,  1967;  Wolfenbarger,  Moore,  1968). 
Field  studies  have  been  in  progress  at  the  Georgia  Station  from  1965  to  1968  to  de¬ 
termine  the  effect  of  aluminum  foil  against  cotton  insects. 

Investigations  during  1965  and  1966  consisted  of  evaluating  aluminum  foil 
(66  cm  wide)  suspended  horizontally  and  vertically,  0.914  m  above  the  soil,  sur¬ 
rounding  replicated  cotton  plots  with  dimensions  of  4  rows  wide  (76  cm  spacing)  X 
X9.14  m  long.  Reduced  numbers,  ranging  from  30  to  50%  of  thrips  (primarily 
Frankliniella  spp.),  boll  weevil  ( Anthonomus  grandis  Boh.),  and  the  bollworm  (He- 
liothis  zea  (Bod.)  were  recorded  in  the  aluminum  foil  plots.  The  numbers  of  insects 
and  percentages  of  infestation  were  lowest  in  plots  where  the  aluminum  foil  was 
placed  horizontally  above  the  soil. 

During  1967  and  1968  the  method  for  placement  of  the  aluminum  foil  was 
changed  and  different  colors  of  foil  were  added  to  the  studies.  The  foil  was  placed 
on  the  soil  surface  throughout  the  length  of  the  planted  row  of  cotton  with  an  46  cm 
width  exposure.  Cotton  plants  emerged  through  5  cm  diameter  holes,  spaced  61  cm, 
which  were  cut  in  the  foil.  In  addition  to  the  plain  aluminum  foil,  colors  of  foil 
evaluated  were  red,  blue,  green  and  gold.  The  repellent  action  against  thrips  was 
exhibited  by  the  plain  aluminum  foil,  and  the  gold  and  red  colored  foil.  The  highest 
count  of  thrips  was  recorded  in  the  plots  of  blue  foil.  Fewer  adult  boll  weevils  and 
a  lower  percentage  of  square  infestation  was  found  in  the  plain  aluminum  foil 
plots.  Gold  colored  foil  appeared  to  be  the  most  effective  against  the  bollworm 
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since  fewer  damaged  squares  and  bolls  were  observed  in  plots  of  this  treatment. 
Reductions  in  numbers  of  insects  present,  and  damage  caused  by  the  different  pests 
ranged  from  30  to  50%. 

Increased  yields  of  seed  cotton  were  obtained  from  all  treatments  employing 
foil  as  compared  with  the  untreated  check.  Yield  in  the  check  was  approximately 
one-third  that  in  the  different  foil  treatments.  However,  this  difference  may  be 
attributed  in  part  to  the  mulching  effect. 


ENTOMOLOGICAL  PROBLEMS  ASSOCIATED  WITH  THE  CULTURE 

OF  TEA  IN  EAST  AFRICA 

D.  M.  Benjamin 
(University  of  Wisconsin,  U.S.A.) 

The  culture  of  tea  in  East  Africa  is  of  recent  origin,  yet  already  it  is  of  signi¬ 
ficance  to  the  economy  of  Kenya,  Tanzania  and  Uganda.  In  the  40  years  since  com¬ 
mercial  production  begun,  no  formal  appraisal  had  ever  been  made  of  the  insects 
present  in  nurseries,  seed  orchards  and  mature  gardens,  or  of  the  threat  they  posed. 
The  recording  of  insects  on  tea  began  soon  after  the  plant  was  introduced  around  1900. 
Newstead  (1911)  noted  the  scale,  Aonidiella  aurantii  (Maskell)  on  the  leaves  in  Tan¬ 
zania,  and  Gowdey  reported  several  scales  in  Uganda  in  1913.  Lists  of  insects  asso¬ 
ciated  with  agricultural  crops  were  published  periodically,  which  included  species 
found  on  tea.  In  most  they  were  compiled  from  the  literature  without  any  attempt 
to  avoid  duplication.  Seldom  was  there  included  an  evaluation  of  the  threat  to  the 
crop  or  even  a  notation  of  the  current  status  of  known  pest  species. 

This  report  presents,  in  general  terms,  the  recent  formal  appraisal  of  entomolo¬ 
gical  problems  associated  with  tea  culture  in  East  Africa. 

The  appraisal  was  conducted  in  1965  to  1967  while  the  writer  was  on  leave 
from  the  University  of  Wisconsin.  Cooperating  in  this  study  were:  a)  The  East 
African  Agriculture  and  Forestry  Research  Organization;  b)  Tea  Research  Institute 
of  East  Africa;  c)  Tea  Boards  of  Kenya,  Tanzania  and  Uganda;  d)  Small  holder 
tea  growers  organization  of  East  African  Governments;  e)  Rockefeller  Foundation. 
The  appraisal  was  conducted  in  three  phases  viz:  1)  critical  review  of  published 
literature;  2)  circularization  of  the  tea  industry  with  a  questionnaire  concerning 
insects  presence  and  associated  losses;  3)  visitation  to  culture  areas  in  Kenya,  Tan¬ 
zania  and  Uganda  including,  seed  orchards,  nurseries,  new  out-plantings  and  mature 
gardens. 

Results.  The  seed  orchards,  seedling  and  vegetative  propagation  nurseries, 
and  mature  gardens  of  Africa  and  adjacent  islands  support  a  rich  entomological 
fauna  comprised  of  155  named  insects  and  four  mites  (Benjamin,  1968).  Among 
these,  97  insects  and  the  4  mites  occur  in  East  Africa.  In  addition  12  weevils  and 
12  miscellaneous  insects  were  collected  for  which  it  was  not  possible  to  obtain 
an  authoritative  identification.  The  country  distribution  of  this  fauna  was: 

Insect  Mite  New  Records 


Kenya .  46  4  17 

Tanzania .  31  2  7 

Uganda  .......  31  3  4 


Most  species  occur  in  low  population.  But,  of  the  159  species  recorded,  20  insects 
and  .3  mites  caused  significant  local  reduction  in  green  leaf  and  have  caused  bush 
mortality.  This  is  not  unexpected  for  there  is  scarcely  any  agricultural  crop  grown 
anywhere  even  in  a  new  and  isolated  environment  that  does  not  after  a  time  acquire 
its  own  complement  of  insects.  It  is  almost  inevitable  that  some  insects  will  increase 
to  cause  economic  loss. 

The  pests  of  tea  in  East  Africa  include:  a)  Curculionids  7;  b)  Termites  2; 
c)  Aphid,  Helopeltis ;  d)  Coleopteran  stem  feeder  1;  e)  Lepidoptera  defoliators  5; 
f)  Thrips  2;  g)  Seed  destroyer  1;  h)  Mites  3. 

Practically  all  species  reported  or  collected  on  tea  in  East  Africa  are  native 
insects  that  are  omnivorous,  and  most  have  been  recorded  previously  on  vegetation 
other  than  tea.  The  host  lists  include  agricultural  crops,  weeds,  shrubs  and  forest 
trees.  All  plant  parts  are  infected  including  the  seed,  roots,  stem,  maintenance  fo¬ 
liage  and  new  flush  leaves.  The  few  species  of  world  wide  distribution  on  tea  that 
occur  in  East  Africa  also  are  known  from  additional  hosts  there.  Species  reported 
only  on  tea  generally  represent  undescribed  such  as  Scirtothrips  that  are  only  in¬ 
completely  investigated.  There  are  no  verified  reports  of  insects  of  mites  known 
only  on  tea  in  culture  areas  outside  Africa  having  been  introduced  there. 
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H  AP  LOT  HR  IPS  TRITICI  KURDJ.  AGENT  DE  LA  MOUCHETURE 

DES  RLÉS  DURS 


P.  Rer  il  aux,  A.  Bournier 

(Laboratoire  de  Botanique  et  de  Zoologie  du  Centre  de  Recherches 
Agronomigues  du  Midi,  Ecole  Nationale  Supérieure  Agronomique 

de  Montpellier,  France) 

La  «moucheture»  ou  «mouchetage»  est  un  accident  qui  entraine,  sur  les  blés 
durs  en  particulier,  une  dépréciation  considérable  des  récoltes.  On  peut  distinguer 
plusieurs  types  de  moucheture  dont  Tun  au  moins  aurait  pour  cause  l’action  des 
thysanoptères. 

Nous  avons  suivi,  au  cours  de  ces  dernières  années,  quelques  variétés  de  blé 
dur  déclarées  «sensibles  à  la  moucheture»  et  nous  avons  noté  que  le  brunissement 
du  péricarpe  peut  être  observé  généralement  au  niveau  du  germe  avec  une  intensité 
maximale  autour  du  point  d’insertion  du  caryopse,  mais  aussi,  très  souvent,  dans 
le  sillon  du  grain  et  plus  rarement  sur  la  face  dorsale  ou  ventrale  de  celui-ci. 
Or  Tutilisation  des  semoules  de  blé  dur  pour  la  fabrication  des  pâtes  alimentaires 
conduit  à  attribuer  une  importance  bien  différente  à  la  moucheture  du  germe  et 
à  celle  du  sillon.  En  effet,  tandis  que  tout  le  péricarpe  recouvrant  les  parties  con¬ 
vexes  du  grain  est  éliminé  lors  du  broyage  et  du  blutage,  le  tégument  protégeant 
le  sillon  reste  dans  les  semoules.  Dans  le  cas  où  le  pourcentage  de  grains  mouchetés 
est  important,  on  obtient  des  semoules  souillées  de  nombreuses  ponctuations  brunes 
qui  se  retrouveraient  ensuite  à  la  surface  des  pâtes  alimentaires.  L’aspect  déplaisant 
du  produit  fabriqué  nuirait  alors  considérablement  à  sa  commercialisation  ce  qui 
entraîne  le  rejet  des  lots  comportant  une  trop  grande  proportion  de  graines  présentant 
une  moucheture  du  sillon. 

C’est  Ducellier  L.  (1929)  qui,  le  premier,  a  soupçonné  les  thysanoptères  d’être 
l’agent  de  la  moucheture  du  blé  en  Algérie.  Laumont  P.  (1930)  milite  lui  aussi,  en  fa¬ 
veur  de  cette  hypothèse,  mais  donne  des  espèces  incriminées  des  déterminations  qui 
ne  sont  pas  toujours  exactes.  Thrips  decora  Hal.  (actuellement  T aeniothrips  picipes 
Zett.),  Aeolothrips  fasciatus  Hal.;  Limothrips  cerealium  Hai.  L’agent  de  la  moucheture 
que  nous  avons  observé  dans  le  Midi  méditerranéen  est  Haplothrips  tritici  Kurdj. 
Cette  espèce  doit  aussi  être  nuisible  en  Algérie  puisque  Laumont,  sans  la  nommer 
cependant,  a  observé  des  larves  rouges  sous  les  glumelles.  Elle  est  répandue  dans  la 
plupart  des  pays  européens  mais  elle  pullule  surtout  sur  le  pourtour  du  bassin  mé¬ 
diterranéen. 

Dégâts.  Lorsque  les  larves  pénètrent  en  nombre,  (5  ou  6)  dans  une  fleur  non. 
fécondée  leurs  piqûres  sur  les  filets  des  étamines  et  l’ovaire  amènent  la  stérilisation 
de  la  fleur.  Cependant  le  dégât  le  plus  considérable  est  causé  lorsque  le  grain  est 
à  l’état  laiteux.  Les  larves,  une  ou  deux,  rarement  plus,  s’introduisent  dans  le  sillon 
piquent  le  péricarpe,  injectent  leur  salive  et  aspirent  les  contenus  cellulaires  ayant 
subi  un  début  de  lyse.  Cette  salive  diffuse  à  travers  les  parois  et  tue  ainsi  un  grand 
nombre  de  cellules  voisines.  Alors  que  les  cellules  indemnes  se  sclérifient  et  s’étirent 
en  se  desséchant,  celles  qui  sont  ainsi  détruites  se  suberifient  et  ne  s’allongent  pas. 
Le  brunissement  serait  dû  à  l’observation  des  parois  suivant  une  grande  épaisseur 
et  non  à  l’action  de  champignons.  Laumont  et  Murat  (1933)  constatent  en  effet  qu’au 
cours  de  leur  germination  les  grains  non  mouchetés  présentent  une  flore  mycélienne 
(Aiternaria,  Cladosporium ,  Macrosporium)  en  tous  points  identique  à  celle  des  grains 
mouchetés.  Ils  pensent  que  «V Aiternaria  ne  semble  pas  être  lié  à  la  moucheture» 
et  qu’on  peut  ainsi  croire  «à  sa  préexistence  à  l’état  végétatif  dans  les  grains».  Nous 
avons  repris  ses  expériences  et  nous  se  pouvons  que  confirmer  ser  résultats  en  ce  qui 
concerne  le  sillon. 

En  outre  nous  avons  noté  que,  lorsqu’on  examine  des  grains  à  l’état  pâteux, 
chaque  fois  qu’on  est  en  présence  d’une  moucheture  du  sillon,  on  trouve  dans  celui-ci 
soit  une  ou  plusieurs  larves  vivantes,  soit  une  ou  plusieurs  exuvies  larvaires  de  thrips. 
Il  semble  donc  bien  qu’on  puisse  affirmer  q\x  Haplothrips  tritici  cause  la  moucheture 
du  sillon. 

Outre  cette  dernière  espèce,  nous  avons  pu  observer  sous  les  glumelles  des  larves 
de  Limothrips  cerealium  Hai.  et  L.  denticornis  Hai.;  elles  ont  une  couleur  blanc  cré¬ 
meux.  Leurs  piqûres  sont,  aussi,  susceptibles  de  provoquer  la  moucheture.  On  trouve 
de  même  dans  certaines  régions  plus  humides:  Haplothrips  aculeatus  F. 

En  résumé,  les  piqûres  des  quatre  espèces  sont  susceptibles  de  faire  apparaître  la 
moucheture  dans  les  sillons  des  grains  de  blé  dur  mais,  dans  le  Languedoc  méditer¬ 
ranéen  H.  tritici  est  de  beaucoup  la  plus  fréquente. 

Les  diverses  variétés  de  blé  oui*  présentent  évidemment  des  sensibilités  différentes 
à  la  moucheture.  Parmi  les  plus  atteintes  citons  BIDI  17  et  Montferrier.  Nous  nous 
proposons  d’établir  quels  sont  les  caractères  qui  permettent  une  résistance  à  l’action 
des  thrips  afin  que  les  généticiens  puissent  en  tenir  compte  dans  leurs  travaux. 
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FORECASTING  THE  DESERT  LOCUST  ( SCHISTOCERCA  GREGARIA) 


E.  Betts 

(Anti-Locust  Research  Centre ,  London,  U.K.) 

Some  forty  years  of  study  of  Desert  Locust  migrations  (Uvarov,  1957,  1966;  Wa- 
loff,  1946,  1966;  Rainey,  1963;  Rao,  1960)  has  provided  a  broad  picture  of  long-distance 
migrations  dominated  by  seasonal  changes  in  wind-flow.  It  has  accordingly  been 
possible  to  issue  Desert  Locust  forecasts  almost  continuously  since  1943,  based  on  ana¬ 
logy  with  the  events  which  followed  comparable  past  locust  situations  and  more  re¬ 
cently  by  using  current  weather  information.  Forecasts  are  made  of  which  countries 
are  likely  to  he  invaded  (or  to  remain  clear)  and  when  and  of  the  probable  onset  and 
distribution  of  breeding  and  appearance  of  fledglings.  In  the  63  monthly  forecasts 
issued  between  July  1960  and  October  1965  w'hen  widely  varying  levels  of  infestation 
were  recorded,  85%  of  the  predictions  formulated  as  of  high  probability  (e.  g.  "will 
occur”)  materialised,  54%  of  those  of  intermediate  probability  and  40%  of  those 
of  low  probability  (e.  g.  "may  possibly  occur”).  Such  forecasting  is  relatively  straight 
forward  during  periods  of  heavy  infestation,  when  sufficient  information  is  usually 
available  to  determine  the  general  distribution  of  swarming  populations  and  for  ana¬ 
logies  with  past  situations  to  be  readily  drawn.  Consequently  locust  forecasts  during 
the  first  three  years  reviewed  were  mainly  expressed  in  terms  of  high  or  interme* 
diate  probability.  Later,  when  infestations  were  low  and  experience  of  forecasting 
under  such  conditions  less,  a  larger  proportion  were  expressed  in  terms  of  low  pro¬ 
bability,  but  these  achieved  a  relatively  higher  rate  of  success  than  the  low  probability 
forecasts  during  times  of  high  infestation,  indicating  less  confident  rather  than  less 
accurate  forecasting. 

During  this  period  of  low  infestations  and  correspondingly  more  fragmentary 
data,  problems  of  interpretation  were  encountered  which  are  perhaps  nearer  to  those 
presented  by  insects  whose  migrations  are  much  less  self-evident  as  for  example 
in  recent  investigations  of  the  Noctuid  moth,  Spodoptera  exempta  (Wlk.),  whose  lar¬ 
vae  appear  without  warning  in  large  numbers,  particularly  in  eastern  central  and 
southern  Africa  (c.  f.  Brown,  Belts  and  Rainey  in  Section  5.5  of  this  Congress),  but 
of  which  the  arrival  of  the  moths  is  self-evident.  It  was  found  that  the  appearance 
of  large  Desert  Locust  populations  is  normally  the  result  of  an  immigration  from 
substantial  distances  rather  than  from  a  local  build-up,  a  conclusion  apparently  pa¬ 
ralleled  by  the  sudden  rise  of  S.  exempta  moth  catches  in  light  traps  prior  to  the 
appearance  of  outbreaks  of  larvae. 

Desert  Locust  populations  even  in  large  numbers  can  intermittently  escape  re¬ 
porting  for  periods  of  months  at  a  time  and  this  seems  likely  to  be  true  also  of  the 
army  worm.  Further  it  is  essential  to  take  full  account  of  records  of  scattered  locusts 
beyond  the  normal  distribution  area  of  solitary-living  locusts  as  for  example  off 
the  coast  of  Spanish  Sahara  in  June  1965  as  these  have  provided  valuable  evidence  * 
of  larger  populations  on  the  move. 

Correspondingly,  a  preliminary  examination  of  light-trap  catches  in  relation 
to  subsequent  infestations  of  larvae  has  shown  how  catches  of  only  a  few  moths  can 
immediately  precede  infestations,  presumably  sampling  the  fringe  of  a  larger  popu¬ 
lation. 

It  is  thus  suggested  that  Desert  Locust  forecasting  experience  can  be  of  value 
in  the  interpretation  of  migrations  and  forecasting  outbreaks  of  other  migratory  pests. 


BHIIIHEBAH  MYXA  (. RHAGOLETIS  CERASI  L.) 

B  JIECOCTEnH  H  nOJIECbE  yKPAHHBI 

L.  I.  B  o  g  d  a  n—  JI.  M.  Borman 

(ynpauncKuü  naijHHo-uccjiedoearejibCKuü  uhctutijt  cadoeodcrea,  Kuee,  CCCP) 

MccjiegOBamiH  no  imynemno  ÖHOJioriiuecKiix  ocoôeHiiocTen  BimmeBoìi  Myxii  npoBO- 
giijincb  c  1962  no  1968  rr.  TjiaBHoe  BHHMaHne  ygejmjiocb  TeM  MOMemaM  b  ee  pa3Bii- 
THH,  KOToptie  Moryr  6bitb  Hcnojn>30Bam>i  b  gejinx  6opb6bi,  gjm  npomo3a  noHBJieniiH 
h  cnriiajiimapiin  cpoKOB  oöpaöoTOK.  Hanöojiee  BanuibiM  gjin  cnrriajiiisapim  npoBe- 
gemiH  ôopbÔBi  HBJineTCH  onpegejiemie  cpoKOB  Bbixoga  iraaro  113  iioubbi  h  nanajia 
OTKJiagKII  mip. 

HaÔjnogemiH  3a  pa3BnTneM  BpegirrejiH  b  ecTecTBemiBix  ycjiOBimx  conpoBo>Kgajincb 
H3MepeHHHMH  TCMnepaTypti  nouBbi  h  B03gyxa  (cm.  TaÔJinpy).  Kojieôamie  cpoKOB  Ha- 
uajia  Bbixoga  iiMaro  b  pa3ni>ie  rogbi  3HauHTejiLHoe  (go  22  gHen).  Otkjiohchhh  ot  cpeg- 
Hen  gaTBi  cocTaBjmjin  ±10—11  gHen.  OTMeueHa  goBOJiLiio  TecHan  3aBiiciiMOCTb  Me>Kgy 
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•cyMMOH  9(J)(|)eKTiiBHwx  TCMnepaTyp  11  nanajiOM  Bbixoga  nMaro.  Bbixog  Myx  naniinaeTCH, 
Kor/j;a  cyMMa  TeMnepaTyp  '(Bbiine  10°)  b  nouBe,  Ha  rjiyönne  sajierannn  nynapneB,  po- 
CTiiraeT  b  cpepneM  223°  c  OTKJioHeniiHMii  ±6—9°  rpapycoB.  B  Mae— mone  oto  paeT 
pa3HHn;y  b  1  perm.  Bbixop  nMaro  npopoji/Kajicn  9—22  pun.  OcuoBHan  Macca  Myx  bu- 
xopmia  b  Teuemie  nepBbix  5 — 8  pneii. 

Pa3BHTne  KyKojioK,  noMetpemibix  bo  BJiaJKHyio  nouBy,  snamiTejibiio  3apep>KHBa- 
jiocb  no  cpaBnenmo  c  KyKOJiKaMH,  n  o  m  e  ip  e  h  h  bi m h  b  cyxyio  nouBy.  YcTaiiOBJiGiio,  uto 
99%  nynapneB  naxopnTcn  b  nouBe  na  rjiyöime  5  cm.  3apejiKa  nynapneß  b  nouß’y  na 
rjiyöimy  15 — 25  cm  ne  npemiTCTByeT,  a  Jinmb  ypjniHneT  nepnop  Bbixopa  Myx,  neM 
ycjioîKHneTCH  XHMHnecKaa  6opb5a,  Tan  nan  TpeöyeTcn  ponojimiTejibnan  oöpaöoraa. 


BjinHHne  TeMnepaTypni  Ha  pa3BnTiie  BHnraeBon  Myxn  b  BeceHne-JieTniin  nepnop 


Hanajio  Bbixoaa  nMaro 

nepnofl  flonojiHHTenhHoro 

H3  noaBbi 

Hanajio 

nHTaHHH 

cyMMa  3(J)(t)eK- 
tiibhbix  TeMne¬ 
paTyp  B  noBBe 
Ha  rnySirae 

cyMMa 

9$(|)eKTHBHUX 

TeMnepaTyp 

OTKJiaaKH 

HaTa 

HHU 

PHeii 

5  cm,  °G 

B03nyxa,  °G 

1962  r.  .  .  . 

•  •  •  • 

28  V 

227 

11  VI 

13 

63 

1963  r.  .  .  . 

22  V 

229 

4  VI 

12 

76 

1964  r.  .  .  . 

3  VI 

225 

10  VI 

6 

59 

1965  r.  .  .  . 

6  VI 

214 

17  VI 

10 

70 

1966  r.  .  .  . 

14  V 

219 

26  V 

11 

62 

1967  r.  .  .  . 

19  V 

221 

27  V 

7 

68 

1968  r.  .  .  . 

19  V 

226 

7  VI 

18 

66 

CpegHee  .  . 

•  •  •  • 

25  \Y 

223 

6  VI 

11 

66 

OTKJioneHnn, 

+  .  .  . 

10—11 

• 

6-9 

10—11 

oo 

! 

IO 

4—10 

B3pocjian  caMKa  nocjie  Bbixopa  H3  nouBbi  HynipaeTcn  b  ponojiHirrejibiioM  miTaHim 
pjin  co3peBaHHH  hhh;.  OTKJioHeHne  ot  cpepHeii  paibi  nanajia  oTKJiapKH  nun;  cocTaBjineT 
±10 — 11  pHen.  IIpopojmmTejibHOCTb  nepnopa  ponojmirrejibHoro  miTamia  KOJie5jieTca 
b  npepejiax  6—18  pHen  h  3aBHCHT  b  nepByio  ouepepb  ot  TeMnepaTypbi.  Hanöojiee  no- 
CToaimon  BejiHHHHon  onasajiacb  cyMMa  cpepHecyTouHbix  TeMiiepaTyp  B03pyxa  Bbime  10°, 
KOTopaa  cocTaBjiajia  b  cpepHeM  66°  c  OTKaoHemiaMH  ±4—10°.  B  KOHpe  Man— Hanajie 
inoHa  9TO  paeT  pa3Hnpy  b  1  pem>. 

Hanöojiee  Bbiconyio  a^ÿeKTiiBHOCTb  (98—100%  HenoBpeíKpeHHbix  njiopoß)  oôecne- 
aiiBaeT  onphicKiiBaiine  $oc(|)opopraHHHecKHMH  npenapaTaMii  b  nepnop  MaKCHMyMa  Mac- 
coBoro  Bbixopa  HMaro,  po  Haaaaa  OTKJiapKH  anp,  hto  cooTBGTCTByeT  cyMMe  9<|)(|)eKTnB- 
Hbix  TeMnepaTyp  B03pyxa  66°,  HaKoniiBnnixca  nocjie  Toro,  Korpa  cyMMa  9(|)(|)eKTHBHbix 
TeMnepaTyp  b  nouBe  Ha  rjiySmie  5  cm  cocTaBUT  223°. 


LA  FAUNE  DES  COTONNIERS  SANS  GLANDES  DANS  LA  PARTIE 

MERIDIONALE  DU  TCHAD 
LES  CHENILLES  DE  LA  CAPSULE 

L.  Brader 

(I.  R.  C.  T.,  Station  de  Bebedjia,  Tchad) 

Depuis  la  création  de  lignées  «sans  glandes»  (  =  glandless)  dans  les  cotonniers 
Upland  par  McMichael  en  1954,  le  problème  de  la  résistance  de  ces  cotonniers  vis-à- 
vis  des  attaques  des  insectes  nuisibles  a  retenu  l’attention  de  plusieurs  chercheurs. 
Ces  cotonniers  sont  en  général  plus  attaqués  par  les  insectes  phyllophages.  Quant 
aux  insectes  s’attaquant  aux  organes  fructifères  les  résultats  sont  moins  nets. 

Au  Tchad  aussi,  la  prédisposition  des  cotonniers  sans  glandes  aux  attaques  par 
les  insectes  phyllophages  a  été  remarquée,  dès  la  mise  en  culture  de  ces  nouvelles 
lignées  (Brader,  1967).  Ces  dernières  années  on  a  étudié  également  la  sensibilité  de 
ces  cotonniers  vis-à-vis  des  chenilles  de  la  capsule. 

Quatre  espèces  de  Noctuidae  causent  régulièrement  des  dégâts  dans  nos  coton- 
neries:  Diparopsis  watersi  (Roths.),  Heliothis  armigera  (Hbn.),  Barias  insulana  Boisd., 
Barias  diplaga  Walk. 
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Méthode.  Un  mélange  des  lignées  sans  glandes  des  variétés  Allen  151,  Allen 
333  et  P  14  cultivées  au  Tchad,  a  été  mis  en  comparaison,  en  1965  avec  les  variétés 
homologues  P  14,  T  129  et  en  1966  avec  Allen  333. 

Les  cotoniers  ont  été  semés  en  parcelles  élémentaires  de  12  lignes  de  15  m 
chacune;  distance  entre  les  lignes:  1  m;  entre  les  cotonniers  dans  la  même  ligne 
30  cm.  Dans  ces  parcelles,  leis  cotonniers  sans  et  avec  glandes  ont  été  disposés  en 
alternance  selon  le  schéma  suivant: 


Indicatif  de 
la  combinaison 

No. 

des  lignes 

* 

« 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

12/0 

6/6 

+ 

+ 

+ 

+ 

+ 

+ 

— 

— 

— 

— 

— 

— 

3/3 

+ 

+ 

+ 

— 

— 

— 

+ 

+ 

+ 

— 

— 

— 

2/2 

+ 

+ 

— 

— 

+ 

+ 

— 

— 

+ 

+ 

— 

— 

1/1 

+ 

— 

+ 

— 

+ 

— 

+ 

— 

+ 

— 

+ 

— 

0/12 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

1 

+ 

+ 

Légende. -f  ligne  de  cotonniers  avec  glandes;  —  ligne  de  cotonniers  sans  glandes. 


Chaque  combinaison  était  représentée  quatre  fois  dans  le  champ. 

Tous  les  organes  parasités  (boutons  floraux  et  capsules)  sur  les  six  lignes  centra¬ 
les  de  chaque  parcelle  ont  été  recueillis  toutes  les  deux  semaines,  soit  au  total  7  fois 
pendant  la  saison.  Le  matériel  ainsi  obtenu  est  analysé  ensuite  quant  à  la  présence 
des  chenilles  de  la  capsule. 

D’autre  part,  l’âge  à  laquelle  les  capsules  sont  attaquées  par  les  chenilles  de  la 
capsule  a  été  noté  en  contrôlant  les  capsules  tous  les  jours  à  partir  de  la  floraison. 
Ceci  afin  de  pouvoir  discutes  de  l’importance  de  certains  changements  chimiques 
dans  les  capsules  en  relation  avec  les  attaques  par  les  chenilles. 

Resultat  s.  Les  totaux  des  dénombrements  des  chenilles  de  la  capsule  sont 
consignés  dans  le  tableau  I. 

La  croissance  des  chenilles  de  D.  watersi  et  de  H.  armigera  est  représentée  en 
fig.  1.  Le  tableau  2  donne  la  répartition  des  attaque  par  les  chenilles  sur  les  capsules 
de  différents  âges. 

Tableau  1 


Dénombrements  des  chenilles  de  la  capsule  sur  cotonniers  avec  et  sans  glandes 


Indicatif  de 
la  combinaison 

Lignée 

D.  watersi 

H.  armigera 

Earias  spp. 

1965 

1966 

1965 

1966 

1965 

1966 

12/0 

— gl 

185 

51 

18 

30 

23 

70 

6/6 

-gl 

205  (100) 

53  (100) 

28  (100) 

23  (100) 

17  (100) 

70  (100) 

+gl 

243  (119) 

86  (162) 

21  (75) 

39  (170) 

16  (94) 

52  (74) 

3/3 

—gl 

196  (100) 

60  (100) 

10  (100) 

31  (100) 

24  (100) 

48  (100) 

+gl 

259  (132) 

89  (148) 

11  (110) 

33  (106) 

20  (83) 

50  (104) 

2/2 

—gl 

188  (100) 

57  (100) 

8  (100) 

51  (100) 

28  (100) 

75  (100) 

+gl 

232  (123) 

75  (132) 

27  (338) 

52  (102) 

18  (64) 

79  (105) 

1/1 

—gl 

184  (100) 

68  (100) 

16  (100) 

34  (100) 

32  (100) 

70  (100) 

+gl 

253  (138) 

83  (125) 

18  (113) 

54  (159) 

20  (62) 

59  (84) 

0/12  ' 

+gl 

245 

69 

21 

34 

19 

42 

total  .  .  . 

—gl 

958  (100) 

289  (100) 

80  (100) 

169  (100) 

124  (100) 

333  (100) 

+gl 

232  (129) 

404  (140) 

98  (123) 

212  (125) 

93  (75) 

282  (85) 

Conclusion.  Les  élevages  sur  milieu  artificiel  sont  en  général  relativement 
faciles  à  réaliser.  Par  conséquent,  il  existe  une  tendence  de  chercher  de  plus  en  plus 
la  solution  des  problèmes  entomologiques  dans  des  essais  réalisés  en  laboratoire. 
Les  résultats  que  nous  venons  de  donner  suggèrent  que  ces  essais  fournissent  quel¬ 
quefois  des  résultats  d’une  application  restreinte. 
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Bottger  et  Patana  (1966)  opt,  par  exemple,  déterminé  les  DL  90's  de  gossypol 
vis-à-vis  de  quelques  insectes  nuisibles  du  coton.  Ils  trouvent  une  toxicité  relative¬ 
ment  élevée.  A  base  de  ces  données  les  auteurs  suggèrent  de  rechercher  des  coton¬ 
niers  sauvages  avec  un  taux  de  gossypol 
élevé  et  de  les  croiser  avec  les  cotonniers 
actuels.  Ceci  devrait  augmenter  le  taux  du 
gossypol  ot  la  résistance  vis-à-vis  des  in¬ 
sectes  nuisibles. 

L’efficacité  d’une  telle  solution  nous 
semble  douteuse  dans  le  cas  des  insectes 
nuisibles  aux  organes  fructifères. 

Nos  résultats  suggèrent  que,  dans  les 
cotonniers  sans  glandes,  d’autres  caractères 
que  la  teneur  en  gossypol  ont  subi  des 
changement  qui  ont  eu  pour  résultat  une 
réduction  des  attaques  par  D.  watersi  et  par 
//.  armigera  et  une  augmentation  des  atta¬ 
ques  par  Earias  spp. 

L’étude  détaillée  de  ces  différences 
pourra  peut-être  éclaircir  les  relations 
entre  ces  insectes  et  les  cotonniers.  En  gé¬ 
néral  la  littérature  signale  une  grande  sen¬ 
sibilité  des  cotonniers  sans  glandes  vis-à- 
vis  de  plusieurs  insectes,  notamment  He- 
liothis  zea.  Des  recherches  effectuées  pen¬ 
dant  trois  ans  au  Tchad  ont  révélé  que  les 
cotonniers  sans  glandes  subissent  des  atta¬ 
ques  plus  fortes  d 'Earias  spp.,  mais  sont  moins  attaqués  par  les  chenilles  d 'Heliothis 
armigera  et  de  Diparopsis  watersi.  Il  se  trouve  que  l’absence  du  gossypol  ne  peut 
jouer  un  rôle  dans  l’attaque  des  capsules  des  cotonniers  sans  glandes,  par  les  chenil¬ 
les  de  la  capsule. 


LE  PROGRAMME  DES  NATIONS  UNIES  POUR  LE  DEVELOPPEMENT 

ET  LA  PROTECTION  DES  CULTURES 

H.  J.  B  r  é  d  o 

(PNUD,  New  York,  U.  S.  A.) 

Dans  le  domaine  de  la  protection  des  cultures  le  PNUD  a  fourni  une  aide  très 
appréciable  dans  des  domaines  très  variés.  Cette  assistance  concerne  la  protection 
de  la  nature,  la  conservation  des  denrées  alimentaires,  l’établissement  d’instituts 
agricoles  y  compris  les  enseignements  de  la  protection  des  cultures  et  le  problème 
très  important  des  insecticides  tant  en  ce  qui  concerne  leurs  modes  d’applications  que 
leurs  effecs  résiduels  sur  les  plantes  et  les  animaux  à  sang  chaud.  Des  sections  de 
protection  des  cultures  dans  des  instituts  agronomiques  ont  été  notamment  établis 
à  Chypres,  Cuba,  Colombie,  Equateur,  Bolivie,  Brézil  et  Iraq.  En  Afrique  des  stations 
de  quarantaine  végétale  ont  reçu  ou  recevront  une  aide  du  PNUD.  Ces  stations 
à  vocations  régionales  fonctionneront  au  Kenya,  Nigeria,  en  Côte  d’ivoire,  au  Séné¬ 
gal  et  en  U.  A.  R.  Un  projet  d’assistance  dans  le  domaine  de  la  protection  des  ca¬ 
caoyers  est  déjà  opérationnel  au  Brézil  et  pour  la  lutte  contre  les  mouches  de  l'olive, 
un  important  projet  de  lutte  est  à  l’étude  pour  la  Grèce  et  les  pays  méditerranéens 
qui  cultivent  l’olivier. 

Un  des  plus  importants  problèmes  du  Moyen-Orient  concerne  la  nématologie 
agricole.  L’étude  de  ces  parasites  fait  partie  d’un  projet  régional  couvrant  d’autres 
problèmes  phytosanitaires  de  la  région  dans  différents  instituts  assistés  par  le  PNUD 
notamment  les  recherches  sur  les  pesticides  en  U.  A.  R.,  la  lutte  contre  les  jacinthes 
d’eau  au  Soudan,  les  problèmes  entomologiques  généraux  de  la  Syrie  et.  enfin,  une 
station  régionale  de  quarantaine  végétale  au  Pakistan.  Tous  ces  instituts  assistés 
financièrement  à  leur  origine  par  le  PNUD  auront  une  vocation  régionale  pour  le 
Moyen-Orient. 

Une  assistance  a  aussi  été  accordée  pour  l’établissement  d’un  institut  de  protec¬ 
tion  des  cultures  en  Thaïlande  et  en  Indonésie  et  une  aide  pour  la  mise  sur  pied 
d’un  organisme  de  lutte  biologique  et  intégrée  des  parasites  des  cultures  est  à  l’étude 
pour  ce  qui  concerne  le  Liban. 

L’étude  d’un  parasite  important  des  cocotiers,  ÏOryctes,  fait  l’objet  d’un  projet 
grâce  à  Laide  fournie  par  le  PNUD  dans  le  Sud-Est  asiatique,  cette  étude  s’étendant 
à  Madagascar  et  l’Afrique  de  l’Ouest.  De  Madagascar  également  une  requête  est 


Tableau  2 


Attaques  par  les  chenilles  de  la  capsule 
( D .  watersi ,  H.  armigera  et  Earias  spp.) 
en  fonction  de  l’âge  des  capsules 


Âge  des 
capsules 

Nb.  de  capsu¬ 
les  attaquées 

Pourcentage 
du  total 

(jours) 

1—5 

138 

25.1 

5-10 

206 

37.5 

10—15 

96 

17.5 

15—20 

51 

93 

20—25 

22 

4.0 

Plus  de  25j  . 

36 

6.6 

Total 

549 

100.0 

317 


à  l’examen  pour  l’étude  de  la  biologie  du  Criquet  Migrateur  malgache  responsable  de? 
dégâts  très  importants  aux  cultures  de  File.  Le  Togo  a  demandé  une  aide  du  PNUD1 
pour  rétablissement  d’un  organisme  responsable  de  la  protection  de  ses  cultures  et 
dans  le  domaine  de  la  conservation  et  l’entreposage  des  denrées  alimentaires.  La  FAO 
a  étudié  ce  problème  au  cours  de  réunions,  symposia  et  colloques.  Il  en  est  résulté 
des  demandes  d’assistance  auprès  du  PNUD  pour  la  mise  sur  pied  d’entrepôts  de  den¬ 
rées  basés  sur  les  techniques  modernes  de  conservation,  fumigation  et  protection 
contre  les  rongeurs  et  autres  parasites.  La  République  de  la  Somalie  bénéficie  déjà 
d'une  aide  du  PNUD  et  l’Ouganda  a  introduit  une  requête  pour  une  assistance  dans- 
ce  domaine. 

En  ce  qui  concerne  la  protection  de  la  nature,  il  a  été  créé  deux  écoles  pour  la 
formation  du  personnel  en  charge  des  parcs  nationaux  et  des  réserves  de  chasse,, 
l’une  en  Tanzanie  pour  le  personnel  des  régions  d’expression  anglaise  à  Mweka  et  la 
seconde  au  Cameroun  pour  le  personnel  d’expression  française  de  l’Ouest  de  l’Afrique. 

Deux  importants  projets  régionaux  concernent  d’une  part  la  lutte  contre  le  Cri¬ 
quet  Pèlerin  ( Schistocerca  gregaria)  en  Afrique,  Asie  et  au  Moyen-Orient  et  Isn 
destruction  des  Mange-Mil  {Quelea  quelea)  en  Afrique  de  l’Ouest  et  de  l’Est. 


3AKOHOMEPHOCTII  C  T  A  H  O  B  JI E  FI  1 1  fl  EFI0U,EH03A  LIPFI  OPOflIEHHH 

J.  N.  Brunner  —  K).  H.  E  p  y  h  h  e  p 
(JlojlTaeCKUÜ  Ce¿lbCK0X03HÜCT 6 eHHblÜ  UHCTUTyT,  CCCP) 

KanecTBeiiHo  c^opMiipyncb  rjiamiuiM  o6pa30M  no  KananaM  Tpo$riuecKHx  (ôiioxhmii- 
necKiix)  CBH3en,  b  HOJinuecTBennoM  oTHomemoi  CTpyKTypa  ÔHon,eno3a  Bcepejio  nopun- 
HeHa  BKOJioniuecKOH  ciiTyaqnii,  CTonrpen  b  3aBiiciiM0CTii  ot  npneMOB  arpoTexmiKii. 

Hanôojiee  cjiomHan  oôcTaHOBKa  xapaKTepHa  pan  iiHTeHciiBHbix  KyjitTyp  h  oco- 
6chho  npn  iix  opomemiii.  IFomiimo  uacTbix  Bne3anHbix  HaBogHemin,  Bbi3biBaeMbix  no- 
jniBaMH,  oponiemie  OKa3biBaer  ôojibinoe  BJiimnne  na  rappoTepMiiuecKim  penniM  npn- 
3eMHbTx  cjioeB  aTM0C(|)epbi  h  nouBbi.  B  nocjiegHeii,  npoivie  Toro,  oi-io  KapgiraajibHO  H3Me- 
HHeT  B0gII0-B03gymHbIÜ  peJKHM  II  $H3HKO-XIlMHUeCKHH  COCTaB,  UTO  BeCbMa  CyipeCTBeHHO 
BjiHHCT  na  TeueHHe  6 h o xn miiu e  ckhx  npopeccoB. 

üoaTOMy,  necMOTpn  Ha  oônjrae  nnipn,  onTHMaJibHbie  ycjioBiin  pan  pa3MHO/KeHHH  na 
opomaeMbix  3eMJinx  CKJiapbiBaiOTCH  jnimb  gjin  BecbMa  orpaHnueHHoro  uncjia  ajieMem 
TOB  6non;eH03a,  rjiaBHbiM  oôpasoM  BiigoB  ôiiOHOMHuecKii  He  CBH3aimbix  c  nouBon. 

IlecKOJibKO  ôojiee  MHorouiicjieHHbin  KOMnjieKC  cocTaBJimoT  9JieMeHTbi,  3aHHMaio- 
ipne  ÔJiaroripHHTiibie  pan  ceôn  aKOJioniuecKne  minra,  pa3BHBancb  Ha  nocesax  jiiiihl 
b  Bnpe  rieôo.Tibmnx  nonyjiapim,  jihôo  npopBeTaioipne  b  MenmojinBiibie  nepnopbi. 

JIoMiiHiipyioipHM  KOMnjieKcoM  b  ônou;eH03e  opomaeMbix  nojieïi,  KaK  noKa3ajin  Hamir 
HccjiepoBamiH  spegHon  9HT0M0$ayHbi  caxapnoii  CBeKJibi  b  apnpHbix  ycjioBHnx  CpegHei? 
A3HH,  HBJIHIOTCH  nOCeTIITeJIH  nOCeBOB.  K  HUM  OTHOCHTCH  B  OCHOBHOM  BHgbl,  HyîKpaiO- 
ipnecH  b  ponojiHHTejibHOM  nHTaHim  HMariiHajibiibix  $a3,  jihôo  TnroTeioin;iie  k  KyjibType 
b  noïïCKax  ruppoTepMiiuecKoro  onTHMyMa,  Hepepno  CTaHOBHipnecH  ^jaKyjibTaTHBHbiMH. 
noTpeöiiTejiHMH  pacTeHnn. 


OBSERVATIONS  SUR  LA  FAUNE  ENTOMOLOGIQUE  ET  LA  PROTECTION 
DES  LUZERNES-GRAINES  DANS  LE  S.  O.  DE  LA  FRANCE 


E.  A.  C  a  i  r  a  s  c  h  i 

(Institut  National  de  la  Recherche  agronomique,  France) 

La  production  de  graines  de  Luzerne  ( Medicago  sativa  L.)  soumise  au  „contrôle- 
officiel  de  certification  des  semences“  représente  un  tonnage  global  de  7  à  8.000  t. 
environ,  les  régions  productrices  principales  se  situant  dans  le  Sud-Ouest  et  Sud-Est 
de  la  France  où  elles  couvrent  chaque  année  environ  25  à  30  000  ha. 

Ces  chiffres  montrent  toute  l’importance  de  cette  spécialisation  agricole  mais 
traduisent  également  l’effort  nécessaire  pour  améliorer  les  rendements/ha,  souvent 
faibles  ou  fluctuants  d’une  année  à  l’autre  (2  qu/ha  seulement  en  1966  contre  10  qu 
dans  les  meilleures  situations). 

Compte  tenu  de  la  complexité  du  problème,  des  travaux  de  recherche  et  d’expé¬ 
rimentation  ont  été  entrepris  depuis  2  ans  au  sein  d’un  Laboratoire  de  campagne- 
'  de  l’I.  N.  R.  A.  (Institut  National  de  la  Recherche  Agronomique)  menant  une  action 
concertée  aux  points  de  vue  phytotechnique,  biocénotique  et  phytiatrique,  en  étroite? 
collaboration  avec  les  organismes  professionnels. 
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La  faune  nuisible  comprend,  outre  des  Mollusques  et  des  Nématodes,  un  grand 
nombre  d’insectes  dont  la  nuisibilité  est  très  variable  suivant  les  groupes.  Les  prin¬ 
cipaux  ravageurs  sont  des  Insectes  phytophages  (Coléoptères  et  Lépidoptères),  des 
Cécidomyies  au  cours  de  la  phase  préflorale,  et  diverses  espèces  déprédatrices  des 
gousses  et  graines,  ces  dernières  encore  relativement  mal  connues. 

Les  Coléoptères  phytophages:  Phytonomus  ( Hypera )  uariabilis  Herbst,  Colaspi - 
dema  atra  Oliv.,  Sitona  lineatus  L.  et  divers  Apions  ( Coleo .,  Curculionidae) ,  etc.  repré¬ 
sentent  un  danger  certain  en  début  de  végétation  et  nécessitent  des  traitements 
réguliers.  De  même,  certains  Lépidoptères:  Grapholitha  compositella  Fab.  {T ortricidae) . 
Autographa  gamma  L.  (Noctuidae) ,  etc.  dont  les  dégâts  sont  moindres. 

Les  Hémiptères  ( Aphidae ,  Capsidae,  Miridae)  paraissent  nettement  moins  dange¬ 
reux  tout  au  moins  vis-à-vis  des  organes  foliaires. 

Les  Cécidomyies  —  dont  les  dégâts  caractéristiques  sont  observés  souvent  tardive¬ 
ment  à  un  moment  où  toute  intervention  de  lutte  s’avère  peu  efficace. 

Deux  espèces  principales  sont  à  signaler:  Dasyneura  ignorata  Wachtl  ou  Cécido- 
myie  des  bourgeons  et  Contarinia  medicaginis  Kief.  ou  Cécidomyie  des  fleurs,  la  pre¬ 
mière  en  voie  d’extention  dans  le  S.  O.  de  la  France.  Le  cycle  biologique  de  ces  deux 
espèces  se  différencie  essentiellement  par  le  fait  que  l’apparition  de  la  première  géné¬ 
ration  de  D.  ignorata  a  lieu  dès  avril  alors  que  les  adultes  de  C.  medicaginis  ne  sont 
capturés,  au  moyen  de  pièges  colorés,  qu’à  partir  du  15  juin  en  moyenne. 

Il  s’en  suit  que  la  lutte  contre  la  Cécidomyie  des  bourgeons  doit  être  très  précoce 
(conjointement  avec  celle  menée  contre  les  Insectes  phytophages  printaniers)  alors 
que  les  dégâts  de  la  Cécidomyie  des  fleurs  peuvent  considérablements  s’amenuiser 
en  pratiquant  la  technique  de  „production  de  graines  sur  la  première  pousse“,  la  flo¬ 
raison  de  celle-ci  s’effectuant  avant  le  15  juin  en  général. 

Des  pullulations  de  Thrips ,  notamment  Odontothrips  confusus  Pr.  sont  susceptibles 
également  de  gêner  la  fécondation  des  fleurs  de  cultures  tardives  (Bournier,  1965). 

Le  problème  des  Insectes  s’attaquant  aux  gousses  et  aux  graines  de  Luzerne 
constitue  un  élément  nouveau  dans  les  régions  considérées  (des  pertes  de  l’ordre  de  20 
à  30%  étant  signalées)  indépendemment  des  „phénomènes  de  coulure  physiologique“. 

Outre  les  piqûres  de  divers  Hémiptères  Capsidae  tel  Adelphocoris  lineolatus  Goeze, 
et  surtout  la  présence  de  Tychius  aureolus  medicaginis  Bris.  ( Curculionidae )  qui  dé¬ 
pose  ses  oeufs  dans  les  ovaires  des  fleurs  fécondées,  il  convient  de  citer  un  foyer  dans 
la  région  Sud  de  la  Drôme  (Sud-Est  de  la  France)  de  dégâts  de  Tordeuses,  dont  une 
espèce  récemment  reconnue:  Laspeyresia  medicaginis  Kuznetzov  apparait  nouvelle 
pour  la  France.  Ce  dernier  insecte  est  en  effet  décrit  par  Kuznetzov  (V.  I.)  en 
U.  R.  S.  S.  méridionale  (Turkménistan),  puis  par  Ponomarenko  dans  le  bassin  de  la 
Volga  en  1960. 

Si  l’on  ajoute  à  ces  espèces,  les  dégâts  de  Bruchophagus  gibbus  ( Hym .,  Chalci- 
didae ),  frequents  en  Languedoc,  nous  aurons  clos  la  liste  des  déprédateurs  dans  la 
phase  postflorale. 

La  question  de  la  lutte  contre  les  Insectes  ravageurs  de  la  Luzerne  et  la  pro¬ 
tection  de  cette  culture  doit  tenir  le  plus  grand  compte  du  rôle  des  pollinisateurs 
sauvages,  l’activité  des  abeilles  domestiques  étant  malheureusement  insuffisante. 

Les  Apides  (Andrènes,  Bombus ,  Antophorides,  Mégachiles,  Halictes,  etc.)  influent 
directement  sur  la  fécondation  des  fleurs  de  Luzerne  (plante  allogarne),  et  par  suite» 
conditionnent  le  volume  des  récoltes  de  graines. 

Il  convient  d’aménager  les  traitements  pesticides  de  toute  nature  et  si  possible 
favoriser  l’activité  des  pollinisateurs  (maintien  des  ressources  de  butinage,  préser¬ 
vation  des  gites  de  nidification  et  création  de  „zones  de  culture“  écologiquement 
favorables). 


OUTBREAKS  OF  CATERPILLAR  PESTS  AS  LIMITING  FACTORS 
IN  CONTROLLING  SHOT-HOLE  BORER  ( XYLEBORUS  FORNICATUS 

EICHH.)  OF  TEA  IN  CEYLON 

W.  Danthanarayana 
( Tea  Research  Institute  of  Ceylon) 

Shot-hale  Borer  ( Xyleborus  fornicatus  Eichh.)  is  the  most  important  insect  pest 
of  tea  in  Ceylon,  responsible  for  20 — 30%  loss  of  crop  in  over  200  000  acres.  A  method 
of  control  by  spraying  dieldrin  at  the  rate  of  1.5  lb  active  material  per  acre  as  a  post¬ 
prune  spray  was  developed  in  1961  (Cranham,  1961).  Dieldrin  in  addition  to  providing 
successful  elimination  of  the  beetle,  was  also  found  to  be  deleterious  to  the  hyme- 
nopterous  parasites  that  kept  certain  caterpillar  pests  of  tea  under  natural  control 
(Baptist,  1956;  Danthanarayana,  1966).  Among  the  caterpillar  pest  problems  that 
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occurred,  those  of  Tea  Tortrix  ( Homona  cofjearia  Nietn.),  Twig  Caterpillar  ( Ectropis 
bhurmitra  Wlk.)  and  Tea  Looper  ( Buzura  strigarla  Mo.)  rank  as  important  (Dantha- 
narayana,  1966).  Tea  Tortrix  was  a  notorius  pest  in  the  4930s,  but  was  completely 
controlled  biologically  in  1936  by  the  introduction  of  the  parasite  Macrocentrus  homo- 
nae  Nixon  from  Java.  Dieldrin  spraying  even  on  a  small  scale  was  found  to  be  detri¬ 
mental  to  Macrocentrus  and  thereby  caused  heavy  tortrix  outbreaks. 

With  the  increase  in  the  acreage  under  dieldrin  treatment  (see  the  table),  the 
Twig  and  Looper  Caterpillars  too  began  to  appear  in  outbreak  proportions,  causing 
considerable  damage.  It  was  found  that  the  former  is  parasitized  by  the  Ichneumonid 
Charops  sp.  and  the  latter  by  the  Braconid  Apanteles  sp.  ( glomeratus  group).  The  fact 
that  these  caterpillar  outbreaks  originated  only  in  the  dieldrin  treated  areas  indicated 
that  dieldrin  had  adverse  effects  on  the  parasites.  Prior  to  this,  a  single  outbreak  of 
Twig  Caterpillar  has  been  recorded  in  Ceylon  in  1900  and  the  Looper  Caterpillar  was 
not  known  as  a  pest  of  tea  in  Ceylon. 

The  side-effect  problems  became  so  acute,  that  in  1966,  the  Tea  Research  Insti¬ 
tute  of  Ceylon  advised  estates  to  abandon  dieldrin  spraying.  This  recommendation  had 
a  direct  response,  because  no  sooner  the  dieldrin  spraying  was  stopped  the  side-effect 
problems  diminished.  Quantitative  information  on  the  subject  was  obtained  (see  the 
table)  by  sending  a  questionnaire  to  all  estates.  As  68%  of  the  estates  replied,  it  can 
be  assumed  that  the  figures  represent  approximately  2/3  the  actual  amounts  involved. 

Intensive  investigations  on  an  alternative  method  of  shot-hole  borer  showed  that 
only  several  insecticides  of  the  organochlorine  group,  namely  aldrin,  dieldrin,  isoben- 
zan  and  heptachlor  can  provide  'satisfactory  control  (Danthanarayana,  1968).  Organo- 
pliosphate  and  carbamate  insecticides  were  not  effective.  Compared  with  aldrin, 
dieldrin  and  isobenzan,  heptachlor  had  the  least  side-effects  and  controlled  shot-hole 
borer  for  a  period  of  15  months  with  a  single  application  of  1.7— 2.0  lb  active  material 
per  acre.  Tortrix  outbreaks  associated  with  heptachlor  were  mild  and  often  no  control 
measures  were  required. 

Studies  on  the  biology  of  the  tortrix  caterpillar  showed  that  the  numbers  are 
generally  low  during  the  wet  season  due  to  the  prevalence  of  a  bacterial  wilt  disease. 
It  appeared  that  if  the  spraying  of  heptachlor  is  confined  to  the  periods  just  prior 
to  the  two  monsoon  rains  the  chances  of  tortrix  development  would  be  less.  Recom¬ 
mendations  based  on  these  lines  were  put  forward  in  1967  and  the  results  have  been 
satisfactory  so  far.  Tea  Tortrix  has  ceased  to  be  a  recurrent  problem  and  the  Twig 
and  Looper  Caterpillar  outbreak  have  disappeared. 


Acreage  sprayed  with  dieldrin  during  the  years  1960—1967 
and  the  extent  of  side-effects 


Year 

Acreage  sprayed 
with  dieldrin 

Twig  Caterpillar 
( Ectropis  bhurmitra) , 
number  of  outbreaks 
Acreage 

Tea  Tortrix 
( Homona  coffearia) 
Acreage 

1960 

1145 

0 

0 

551 

1961 

2739 

0 

0 

2520 

1962 

6160 

0 

0 

4778 

1963 

9763 

2 

68 

8727 

1964 

12899 

3 

354 

9147 

1965 

15606 

19 

1669 

10366 

1966 

10049 

28 

3528 

7771 

1967 

3500 

5 
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2706 

Note.  This  data  represent  approximately  two-thirds  the  actual  amounts  involved. 


CTEEJIEBAH  HEMATOMA  KAPTOOEJIR  ( DITYLENCHUS  DESTRUCTOR) 

B  yCCP  H  BOPLBA  C  HER 


A.  F.  D  e  in  t  s  c  h  e  n  k  o  —  A.  O.  3  e  m  n  e  h  k  o 

(yKpauucKuu  HayuHO-uccAedoeaTeAbCKuü  uHCTuryr  oeou^eeodcrea 
u  KapTocßejieeodcrea,  Kuee,  CCCP) 

noBpe/K^ennocTh  CTeôJieBou  HeMaTogon  KJiyoHeu  KapTO(|)ejiH  npn  xpaHemra  cocTaB- 
jmeT  b  YCCP  33—46%.  B  nanecTBe  BpeivieHHoro  xo3HiiHa  OHa  MoneeT  ncnojib30BaTb 
nog3eMHbie  nacm  orypqoB,  TOMaTOB,  SaKJiantaHOB,  nepqa,  mopkobh,  ap6y30B,  turbm, 
cpacojm,  ropoxa. 
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CTeßjieBaH  HeiviaTOfta  pa3BiiBaeTCH  b  hcckojibkhx  noKOJiemiHX,  HaKJiaABTBaiomiTxcn 
Apyr  na  Æpyra,  bcjig^ctbiic  nero  ee  moîkho  oÖHapy>KHTB  b  pasjniHHBix  CTa^HHX  pa3BH- 
THH  B  Jlioooe  BpGMH  TOfta.  PaCnpOCTpaHHGTCH  OHa  HGpe3  HOCaflOHUBIH  MaTGpnaJI  H 
noBBy,  naKÔojitmaH  Bpe,n;onocHOCTB  gg  iipohbjihgtch  b  oßjiacTHX  c  ßocTaTomiBiM  yBJiaîK- 
HGHHGM.  PaHHÏOIO  CTa£HK>  pa3BHTHH  IIGMaTOßBI  MOJKHO  OÖliapyiKHTB  npil  CHHTHH  KO- 
HxypBi  B03JIG  nynoBHHBi  KJiyÓHH:  MejiKne  ßejiBie  nHTHa  —  mes^a  HGMaTO^Bi.  3ia  pam 
HHH  ^HarHOCTHKa  H03B0JIHGT  yCTaHOBHTB  CKpBITyiO  $OpMy  3apaîKGHHH.  Il03îKG  lia  HO- 
BGpXHOCTIl  KJiyÖHH  oßpasyiOTCH  CGpO-ÖypBIG  CBHIipOBBIG  nHTÎia  C  XapaKTGpiIBIM  MGTaJI- 
JIHHGCKHM  ÖJIGCKOM.  BOJIBHIG  BCGIO  3TIIX  nHTGH  y  HynOBHHBI  KJiyÖHH.  B  HOpaHvGHHBIX 
MGCTaX  KOÎKypa  HGCKOJIBKO  BftaBJIGHa,  OTCTaGT  OT  MHKOTH,  nO^CBIXaGT,  CMOpiUHBaGTCH, 
lipH  CHJIBHOM  HOBpGHÎflGHHH  TpGCKaeTCH.  IIOJ]¡  KOÎKypOH  BHflíia  HGKpOTHpOBaHHaH  TKaHB 
pBIXJIOH  K0HCHCT6HH,HH,  CBGTJIO-CGporO  pBGTa  C  ÎKGJITBIM  OTTGHKOM.  IIopaHÍGHHaH  HaCTB 
KJiyÖHH  CTaiIOBHTCH  CyXOH.  B  pG3yjIBTaTe  ^aJIBHGHHIGrO  paenpOCTpaHGHHH  CTGÖJIGBOH 
HGMaTOßBi  no  KJiyomo  hohbjihgtch  TGMHan  nojioca,  ocTajiBiian  nacTB  oro  ocTaeTcn  3flo- 
pOBOH.  Bo  BpGMH  npopaCTaiIHH  MaTGpiIHCKOrO  KJiyÓHH  HGMaTO^BI  npOHHKaiOT  B  ctojiohbi, 
B  KOTOpBIX  OIIH  ÎKHByT  H  pa3MHOîKaiOTCH,  a  3aT6M  nGpGCGJIHIOTCH  B  MOJIOftBie  KJiyÓHH. 

BpG^OHOCHOCTH  IieMaTOflBI  BO  BpGMH  BGreTapHH  KapTO(J)GJIH  CIIOCOÖCTByeT  BJiaíK- 

HOCTB  noHBBi  60 — 80%  h  TGMHGpaTypa  20 — 25°  C.  Ornano  HGMaTo^a  moíkgt  noBpemflaTB 
KJiyÖHii  npn  TGMnepaTypG  ot  4  flo  35°.  Ilpn  40°  HeMaTO^Bi  nornöaioT. 

B  CHCTGMy  ÖopBÖBI  CO  CTGÖJIGBOH  HGMaTO^OH  KapTO^GJIH  BKJIIOHaiOTCH  CJIG^yiOH^HG 
MeponpHHTHH: 

IIocaflKa  KapTO(|)GJIH  3,U,OpOBBIM  CGMGHHBIM  MaTepiiaJIOM.  BLipaHJ,HBaTB  Gro  HaftO 
B  JIGTHHG  epOKH.  V  KpaiIHCKHH  HayHIIO-IICCJießOBaTeJIBCKHH  HHCTHTyT  OBOIUGBOftCTBa  H 
KapTO(|>ejiH  pcKOMen^yeT  Tanne  onTHMajiBHBie  cponn  jigthhx  noca/jon:  b  pañoHax  IIo- 
aecBH  —  æjih  paHHnx  coptob  —  1— 10  hiojih,  cpe^necnejiLix  —  20 — 25  hiojih,  no3zpmx  — 
20 — 25  htohh;  b  pañoHax  JlecocTenn  —  æjih  pammx  copTOB  —  5 — 15  hiojih,  cpe/piecne- 
jiBix  —  1—5  hiojih  il  nosftHHx  —  25  HioHH— 1  hiojih;  b  pañoHax  CTenu  —  fljin  pamnix 
copTOB  —  15 — 20  hiojih,  cpeftHecne.TBix  —  10—15  hiojih  h  no3AHHX —  1—5  hiojih. 

Hgoöxoahmo  npoBOffHTB  Tio;aTejiBHyio  coprapoBRy  h  nepeöopKy  cgmghhbix  KJiyÖHeä 
nepep;  nocaßKon. 

BaíKHo  CTporo  coßjnoßaTB  cesooSopoT.  KapTO(f>ejiB  ßOjmieH  nonaßaTB  Ha  npeíKHee 
MGCTO  ne  paHee  neM  Hepe3  3 — 4  roßa. 

üocaßKa  KJiyÓHHMH  6e3  nynoBHHBi  CHHíKaeT  BpeßOHOCHOCTB  CTeÖJieBOH  HeMaTOßBi 
b  TpH  pasa  h  noBBiinaeT  ypoinaä  Ha  20%. 

Ha  ceMGHHBix  ynacTKax  cjießyeT  npoBOßHTB  hpohhctkh  noceBOB  ot  öojibhbix 
paCTGHHH. 

yöopKy  KapTO$ejiH  nyíKHo  HamraaTB  paHBme,  TaK  KaK  npoBeßemie  ee  b  6ojiee 
no3ßHHe  cponn  Be^eT  k  HanSojiBineMy  noBpemßeHnio  KJiyÖHeä. 

HocjieyôopoHHBie  ocTaTKH  b  Tenemie  ßByx  jieT,  nona  He  cthhiot,  MoryT  6bitb  iictoh- 
hhkom  3apa>KeHHH  CTe6jieBOH  HeMaTOflOH,  no3TOMy  ßojmmBi  6bitb  cBoeBpeMeHHo  yßa- 
Jiem>i  c  nojiH. 

nepeß  3aKJiaßKOH  Ha  xpanenne  TipaTejiBHo  nepepaßoTaHHBie  KJiyÖHH  b  Tenemie 
3t-4  nac.  npocyinHBaiOT  no^;  ^eäciBHeM  cojihghhbix  Jiyaen. 

KapTOt|iejiB,  noBpeiKfleHHBiH  CTeÖJieBOH  HeMaTO^oñ,  xpaHHT  npn  TeMnepaType  1 — 3o 
TGnJia  H  OTHOCHTGJIBHOH  BJiaíKHOCTH  85 — 95%,  npil  3TOM  npOHCXO^HT  3aíKHBJieHIie  HOBpe- 
íK^eHHBix  nacTeñ  KJiyönn  (b  6ojiBuiHHCTBe  nynoBHHBi)  h  rn6ejiB  CTeÖJieBOH  HeMaT0/i¡Bi. 

B  cpaBHeHHH  c  (HpyrHMH  cnoco5aMH  xpaiieiraH  KapTO(|)GJiH  noTepn  ero  ot  ctgöjigboh 
HGMaTOßBI  npn  aitTHBHOM  BeHTHJIHpOBaHHH  KapTO(|)eJieXpaHHJIHIIi;  MeHBIHHe. 

4 


OB  aHTOMOtPAyHHCTHHECKHX  KOMnJIEKGAX  3EPHOBBIX  KyJIbTyP 

B  A3EPBAHa?KAHE 

A.  A.  Djafarov  —  A.  A.  flœa^apoB 

( A3ep6aüd%cancKuü  Hayuno-uccjiedoearejibcnuii  uHCTuryr  3eMjiedejiun,  Eany,  CCCP) 

Pa3BIITaíI  BepTHKaJIBHOCTB,  BeCBMa  pa3JIHHHBie  nOHBGHHO-KJIIIMaTHHeCKHe  yCJIOBHH, 
pa3Hoo6pa3He  pacTHTejiBiioro  nonpoBa  h  naiBOTiroro  MHpa,  H3MeHeHHe  b  cTpyKType 
noceBHMx  njioinja^eH,  ocBoeHHe  n;ejiHHHLix  h  3ajie>KHLix  3eMejiL,  pacinnpeHiie  opocn- 
TeJILHOH  CGTH  H  flpyOie  (|)aKTOpBI  OÓyCJIOBHJIH  ÖOJIBHIOe  pa3JIHHHe  B  (J)OpMHpOBaHHH 
3HT0M0$aynncTHHGCKHX  KOMHJieKCOB  b  arpoÖHopeHose  xjigôhbix  nojieñ  A3ep6aH^íKaHa. 

B  nacTOHipee  BpeMH  Ha  noceBax  3epH0BBix  KyjiBTyp  Asepôan^HîaHa  3aperHCTpnpo- 
BaHO  6ojiee  200  bh^ob  HacenoMBix,  othochih;hxch  k  53  ceMeiicTBaM.  Cpe^n  mix  ßojiee 

25  BH^OB  HBJIHIOTCH  CepBe3HBIMH  Bpe^HTejIHMH  nOCeBOB  XJieÖHBIX  3JiaK0B. 

AnaJIH3  BH^OBOrO  COCTaBa  H  3HaHeHHH  OT^eJIBHBIX  BH/ÍOB  npHBO^HT  K  BBIBOfly,  HTO 
b  KamaoH  npHpoAHO-KJiHMaTHnecKOH  30He  pecnyßjiHKH  3HT0M0(|)ayHa  xjießHBix  nojieñ 
IlpG^CTaBJIHeT  COÖOH  OnpeflGJieHHBIH  KOMnJieKC,  B  (|)OpMHpOBaHHH  KOTOporO  npHHHJIH 
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yuacrae  npepcTaBHTejm  pa3JiHUHBix  rpynn  nacenoMBix.  Ha  ocHOBaHHn  HMeiorpHXCH  paH- 
HBix  BBipejimoTcn  mnKecjiepyiom.ne  7  oôocoôjighhlix  sHTOMO^ayHHCTHuecKHX  kom- 
njiencoB. 

B  Hyxa-3aKaTajiLCKOM  npiipopHo-BKOiioMHuecKOM  panoHe  aiiTOMO^ayHUCTHHecKHÜ 
KOMiijieKc  3epiioBtix  noceBOB  xapaKTepH3yeTCH  npeoöJiapamieM  miipoKO  pacnpocTpa- 
HeHHBix  $opM.  3pecB  cpepn  oTMeueHHBix  37  bhpob  HanöojiBHiee  pacnpocTpaHenne 
imeeT  BpepuaH  nepenanma  Eurygaster  integriceps  Put.,  onaroM  MaccoBoro  pa3MHO>Ke- 
HHH  KOTOpOH  HBJIHeTCH  TpyT-Capap>KHHCKaH  HH3MeHHOCTb,  B  UaCTIIOCTIl  IIIeKIIHCKOe 
njiaTO.  Bhpbi  T oxoptera  graminum  Rond.,  Oscinella  frit  L.  (b  npepropBHx),  Chlorops 
pumilionis  Bjerk.  (b  HH3MeHHoii  nacra)  TaitHie  HMeiOT  cepte3Hoe  xo3fliicTBeHHoe  3Ha- 
neHue.  BcTpenaiOTCH  MHorne  bhpbi  mmap,  b  nacraocra  Philaenus  spumarius  L.,  npn- 
BHHHiorpaH  oipyraMBiii  Bpep  3epH0BBiM  KyjiBTypaM.  TKymejinpa  Zabrus  tenebrioides 
elongatus  Mén.  b  OTpejiBHBie  ropBi  chjibho  noepempaeT  oshmbiq  xjieöa. 

Ky6a-XauMaccKHH  npHpopHo-xo3HHCTBemiBiH  paiion  3amiMaeT  ceBepo-BOCTonHBie 
CKJiOHBi  KaBKaacKoro  n  BoKOBoro  xpeÖTOB.  3pecB  3aperncTpnpoBaHO  18  bhpob.  H3  hhx 
b  Macee  BCTpenaiOTCH  Haplothrips  tritici  Kurd.,  Agriotes  gurgistanus  Faid.  B  HH3MeH- 
HOH  nacra  BCTpeuaiOTCH  Chlorops  pumilionis  Bjerk.  Philaenus  spumarius  L.  IIInpOKO 
pacnpocTpanen  nHjnuiBipHK  Cephus  pygmaeus  L.,  KOTopBin,  opHano,  lie  HMeeT  cyipecT- 
BeHiioro  xooHncTBeHHoro  3HanemiH. 

IIIeMaxa-KoÖBicTaHCKHH  npHpopHO-xo3HHCTBeiiHBiii  panon  pacnojiovKeH  Ha  iohîhbix 
cKJioiiax  rjiaBiioro  KaBKa3CKoro  xpeÖTa.  3epnoBBie  3JiaKH  BospenBiBaiOTCH  b  ropHon 
nacra  paiiona,  nasBiBaeMoro  HaropiiBiM  KlnpBaHOM.  M3  oTMeuemiBix  15  bhpob  b  hh3- 
Memioii  nacra  3epiiOBBie  3JiaKii  noßpenipaioTCH  BpepHoii  nepenaniKOH,  oöbikhobohhoh 
3epiioBon  coBKoii  —  Hadena  basilinea  Schiff.,  pa3jmnHBiMn  BiipaMH  pHKap.  B  npeprop- 
HOH  nacra  npcoöjiapaiOT  3JiaKOBBie  Myxn,  ocoöchho  Chlorops  pumilionis  h  Meromyza 
nigriventris  Mcq.  HaxnneBaHCKHH  paiiOH  OTjmnaeTCH  ropnBiM  pejiB6(|)0M,  KJiHMaT  pe3KO 
KOHTHHeHTaJIBHBIH.  Beerò  3aperHCTpiipOBaiI  41  Blip.  B  HH3MCHH0H  naCTH  H3  BpepHBIX 
myKOB  npeoÖJiapaiOT  Anisoplia  leucaspis  Cast.,  A.  austriaca  major  Reitt.,  A.  signata 
Fald.,  Amphimallon  caucasicus  Gyll.,  Agriotes  gurgistanus  Fald.,  A.  meticulosus  Cand. 
h  pp.  B  npcpropnoii,  nacranHO  b  HH3MeHHoii  3ohbx  H3  OTpnpa  Diptera ,  BiipBi  Chlorops 
pumilionis ,  Meromyza  nigriventris  h  ppyrne  HMeiOT  mnpoKiiH  apeaji  pacnpocTpaHeHHH. 

npeodjiapaiOT  b  ochobhom  Kcepo(|)HJiBHBie  bhpbi,  b  tom  nncjie  myKH-Ky3BKii,  pa3- 
jiHHiiBie  bhpbi  pimap,  ipejinyHOB,  nepiioTejioK,  nBijiBpeepoB  n  pp. 

BeceHHHH  reHepapiiH  3JiaKOBBix  Myx,  HtyiRejinp,  ocodeimo  b  Myrano-CajiBHHCKOM 
paìione,  npepcTaBJineT  cepBe3Hoe  xo3HHCTBemioe  3HanenHe.  B  hh3M6hhoh  nacra  o6- 
jiacra,  Ha  nooepe/KBe  KypBi  h  Apanca,  hmciotch  eme  oKoiinaTejiBHo  ne  jiHKninupoBaH- 
HBie  MajiBie  onaru  npnMOKpBijiBix.  BpepHBie  h  ocTporojiOEBie  kjiohbi  b  3toh  odnacra 
ne  npepcraBJiHioT  xosuHCTBCHHoro  3HanemiH. 

B  oÖJiacTii  pacnpocTpaHeHBi  pa3JinnHBie  Bnpw  nacenoMBix  xhhj;hhkob  h  napa3HT0Br 
K  uncJiy  KOTopBix  MOJKHO  OTHecTH  Platygaster  zosinae  Walker,  P.  sp.  (Platygasteridae)  f 
KOTopBie  HMeiOT  onpepejieHiiBiii  HayuHBin  h  npaRranecKiiñ  iiHTepec. 


BHOJIOrHH  H  nOCTBMBPMOHAJIBHOE  PA3BHTHE  nyCTOIJBETHOrO 
TPHnCA  ( HAPLOTHRIPS  ACULEATUS  F.) 

M.  I.  Dmitrieva  —  M.  H.  JjMUTpieBa 

( HayHHO-uccjiedoearejibCKUÜ  UHCTuryr  cejivcnozo  xo3ñücrea 
lOzo-BocTona  CCCP,  Caparoe,  CCCP) 

nycTopBeTHBiH  Tpunc  h 3  OTpnpa  nysBipenornx  ( Thysanoptera )  HBJineTCH  cepBe3- 
HBiM  BpepHTejieM  pjKH  b  HoBOJi>KBe.  EnojiorHH  ero  b  o6ih;hx  nepTax  ÔBijia  npoc.iie>KeHa 
H.  B.  KyppioMOBBiM  b  1912  r.  B  neKOTopBie  ropBi  oh  pa3Miio>KaeTCfl  b  3HanHTejiBHOM 
KOJinnecTBe,  BBI3BIBBH  uepe33epHHpy  Ha  noceBax  punì  h  npoca.  LIepe33epHHn,a  Ha  9thx 
nyjiBTypax  OTMenaeTCH  nonra  emeropHO,  ho  nBjiemie  3to  oÖ'bhchhjih  ncKJiionHTejiBHU 
BJiHHHneM  HedjiaronpHHTHBix  MeTeopojiornnecKnx  ycnoBnii  b  nepnop  pBeTeHHH.  Pa3MepBi 
nepe33epnHn,Bi  y  pa3HBix  copTOB  03hmoh  p>kh  Ha  K)ro-BocTOKe  pocraraioT  b  cpepHeM 
25%  (A.  A.  KpacriioK,  1948).  AHajiii3  pBeraoB  n  3epHOBOK  pmn,  kotopbih  npoBopnjiCH 
HanHHan  c  $a3Bi  BBmojiamHBaHHH  h  po  nojiHoro  C03peBaHHn  pacTeHHH,  noKa3aji,  htq 
b  pe3yjiBTaTe  nnTaima  TpnncoB  b  u,BeTKax  nepe33epHnpa  Ha  noceBax  p*n  pocraraeT 
10 — 14%.  3a6npaHCB  b  pBeran  pjin  orajiapKH  hhh;,  TpnncBi  cocyT  3aBH3B  h  ppyrne 
opraiiBi  pBeTKa,  BBi3BiBan  hx  OTMnpaHne.  * 

B  yCJIOBHHX  ÜOBOJDKBH  HyCTOpBeTHBTH  TpHHC  pa3BHBaeTCH  3a  Ce30H  B  pByX  HOKO- 
JieHHHx.  nepBoe  noBpempaeT  pomB,  BTopoe  npoco,  nynypysy  h  KopMOBBie  3jiaK0BBie 
TpaBBi.  3nMyi0T  B3pocjiBie  HacenoMBie  b  pacTHTejiBHBix  ocTaraax  Ha  noBepxHocra 
nouBBi.  Ha  noceBax  hohbjihiotch  bo  BTopoi  nojiOBime  anpejin.  BpeMn  npodympeHHH 
3aBHCHT  OT  MOTeopojiorHHecKHx  ycjioBHii  h  onpepejineTCH  cpepHecyTonHon  TeMnepaTy- 
poH  ne  HH/Ke  7—9°.  CaMKH  TpH.icoB  pjiH  C03peBaHHH  nojiOBBix  npopyKTOB  nympaiOTCH 
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b  flonojiHHTeJiLiioM  nHTaiiHH.  MaccoBan  oTKJiaßKa  nnn;  nannHaeTca  cpa3y  nocjie  bbiko- 
jiamHBamiH.  O^Ha  caMKa  OTKJiaAbiBaeT  23—26  fimi;.  LIam,e  Beerò  niiua  oTKJiagbiBaioTcn 
b  cepeflimy  pBeTKa  y  ocHOBaHiin  3aBH3ii,  HHor^a  na  jioftHKyjibi  h  KOJiocKOBbie  MemyHKH. 
3MÖpnonajibHoe  pa3BHTHe  3JIHTCH  npii  TGMnepaType  20—22°  6—8  flHeü.  Cpa3y  nocjie 
Bwxofla  h 3  aima  jiHHHHKa  >KejiTOBaTan;  oiia  yciiJieHHO  nnTaeTCH,  oueHb  noflBHHma  h 
6i»icTpo  nepeflBiiraeTCH  113  o^Horo  upeTKa  b  ßpyron.  TliiTairae  hbjihgtch  ^yimpaen  jih- 
biihkii  I  B03pacTa.  Be3  nirramiH  b  ycjioBiinx  jiaôopaTopira  jihmhhkh  nornßajin  uepe3 
3—5  Mac.  JIhhhhkh  II  B03pacTa  Mormi  npoxomiTb  MeTaMop(|)03  6e3  nHipn. 

OneBHgiio  CTa^iiH  JiHMHHKH  I  B03pacTa  6oJiee  Bpe^OHOCHa.  B  nepBOM  B03pacTe  paa- 
BIITHe  JIHMHHKH  ßJIIITCH  6—8  ßHeH.  3a  9TO  BpeMH  Olia  IIOMTH  BßBOe  yBGJIHMHBaeTCiI 
B  pa3MGpaX  H  3aTGM  JIHHHGT,  nepGXOflH  B  CJieflyKHUyiO  CTa^HIO.  IIpOflOJIÎKHTeJIblIOCTb 
pa3BHTHH  JIHMHHKH  II  B03paCTa  7  —  9  flHGH.  B  nGpBbIG  ftHH  JÏHMHHKa  II  B03paCTa  3IiaMH- 
TGJIbHO  yBGJIHMHBaGTCH  B  pa3MGpaX,  OKpaCKa  Tejía  CTaHOBHTCH  6oJIGe  HHTGHCHBHOH  HpKO- 
OpaHJKeBOH,  BOCbMOH  H  fleBHTbIH  CerMGHTbl  TGMHO-KpaCHbie,  a  ^GCHTIJH  CGrMGHT 
ßpioiHKa  —  TpyÔKa  oKpamnBaGTCH  b  MGpHbiii  pBeT.  Epionino  hgcgt  ppa  BOJiocKa  æjiiihoh 
0.2— 0.3  mm.  JIhmhiikh  caMOK  6ojigg  KpynHbiG  c  tojictbim  OpioinnoM,  jihmhhkh  caMpon 
C  y3KHM  CTpOHHbIM  TGJIOM  H  MGHblHGrO  pa3MGpa.  Ha  4—5  ßGIIb  JÏHMHHKa  II  BOSpaCTa 
AOCTIiraGT  BGJIHMIIHbl  B3pOCJIOrO  HaCGKOMOrO,  HHTaGTCH  GHi;G  HGCKOJIbKO  flUGH,  a  3aTGM 
JIHIiaeT  H  HGpGXOflHT  B  $a3y  npOHHM^bl,  KOTOpan  ßJIHTCH  O^HH  3GHb.  npOHHM^a  OKpa- 
HIGHa  B  HpKO-OpaH>K6BbIH  pBGT,  HOCH  np03paMHbI6,  KOpOTKHG,  TOJICTbIG,  yCHKH  OTXO^HT 
B  pa3HbIG  CTOpOHbl.  3aTGM  npOHHM(|)a  ncpGXOAHT  B  CTa^HIO  HHM$bI.  HHM$aJIbHbIX  CTa- 
flHii,  KaK  h  y  nmGHHMHoro  Tpnnca  ( Haplothrips  tritici  Kurd.)  ,  ¿ípe  —  HHMcfra  nepsan  h 
HHM$a  BTOpan  (K.  n.  fpHBaHOB,  1958).  HpOflOJHKHTeJIbHOCTb  pa3BHTHH  HHM^aJIbHblX 
CTa^HH  3 — 5  ÆH6H.  Ha  pa3BHTHG  HHM(|)bI  HGpBOH  TpGÔyGTCH  1 — 2  flHH,  HHM^bl  BTOpOH  — 
2—3  flHH.  B  3THX  CTa^HHX  HaCGKOMbIG  OMGHb  CXO^Hbl,  HO  OTJIIIMaiOTCH  flJIHHOH  KpblJIO- 
BblX  MeXJIHKOB.  y  HHM$bI  nepBOH  KpblJIOBbie  MGXJIHKH  ffOCTHraiOT  TpGTbOrO  CGrMGHTa, 
a  y  BTopoH  —  mGCToro  cemeHTa  ôpioniKa.  KpbuiOBbiG  mgxjihkh  npo3paMHbiG  h  3aKpyr- 
JieHbl  BOKpyr  rOJIOBbl.  nOCJlG  CÔpaCbIBaHHH  HHM(|)aJIbHOH  IHKypKH  B3pOCJIbie  TpHUCbl 
OCTaiOTCH  HGKOTOpOe  BpGMH  B  nOKOG.  Hepe3  6—8  Mac.  TGJIO  CTaHOBHTCH  TGMHO-KOpHM- 
HeBbiM,  ycHKH,  Horn,  KpbuibH  TOJKe  TGMHGioT.  ¿JjiHiia  TGJia  caMija  1.2— 1.4  MM,  CaMKH 
1.8— 2.2  mm. 

CjIG^OBaTGJIbHO,  OT  HHIja  ßO  B3pOCJIOro  HaCGKOMOTO  Tpnnc  npOXO^HT  5  CTa^Hlì  pa3- 
BnTIIH.  KOTOpblG  OßHa  OT  ^pyrOH  OTJIpJIHIOTCH  JIHHBKOH.  Ha  BGCb  H¡1IKJI  pa3BHTHH  HpH 

TGMHGpaType  20—22°  TpeôyeTCH  23—30  ¿píen.  B  CTa^HH  HMaro  Tpnnc  hîhbgt  okojio 
30  flHeñ.  B  peryjinpoBaHHH  mhcjighhocth  Tpnnca  Banman  pojib  npHHa^ji gîkht  xhiuhbim 
HacGKOMbiM.  K  hhm  othochtch:  XHipHbiH  Tpnnc  ( Aeolothrips  intermedias  B.),  XHirpibiH 
KJiOHHK  ( Orius  ( Triphleps )  niger  L.),  3JiaTorjia3Ka  ( Chrysopa  perla  L.)  h  flpyrHG  cgt- 
MaTOKpbUIblG.  H3  arpOTGXHHMGCKHX  MGpOnpHHTHH  B  6opb6e  C  TpHnCaMH  3(|)(|)GKTHBHbI 
ocGHHHG  o6pa6oTKH  HOMBbi  h  yöopna  npoca  h  KyKypy3bi  Ha  chjioc  b  onTHMaJibHbie 
CpOKH.  PaHHHH  BCnaïUKa  3HÖH  CHH/KaGT  MHCJIGHHOCTb  TpuncoB  Ha  81.8%. 


PLANT  PROTECTION  STRATEGY 

B.  V.  Dobrovolsky  —  B.  B.  ¿JoSpobojibckhh 
(Moscow  State  University,  USSR) 

Plant  protection  plan  against  pests  and  deseases  in  its  strategy  seems  to  be  not 
a  complicated  business  at  a  glance.  But  it  is  just  the  opposite.  In  all  the  countries 
there  have  been  and  there  are  serious  difficulties  and  slips  as  there  is  no  such  a  plan 
and  because  of  superiority  of  one  of  the  plant  protection  ways.  Chemical  control  is 
a  good  illustration  of  this  condition. 

One-sided  plant  protection  method  entails  one-sided  protection  in  organization 
with  its  drawbacks. 

The  over-all  plant  protection  system  defines  the  proper  place  and  the  importance 
of  all  those  control  means,  their  combination  and  interdependence. 

In  our  view  selection  methods  are  to  be  singled  out  of  agrotechnical  ones.  A  spe¬ 
cial  biophysical  method  is  not  supported  by  us,  as  the  sexual  sterilization  may  take 
place  by  physical,  chemical  and  biological  agents.  The  sterilized  insect  rearing  and 
yield  is  a  kind  of  biological  control. 

Thus  there  are  seven  groups  of  plant  protection  methods.  On  their  place  and 
interrelation  in  over-all  plant  protection  system  see  the  figure. 

Selection  methods  are  both  the  creation  of  stable  kinds  and  the  keeping  of 
the  plants  cultivated  insusceptible  to  pest  injuries  and  deseases.  This  is  a  main  task 
to  protect  plants  and  it  is  being  carried  out  wherever  the  plants  are  cultivated. 
In  the  diagram  this  group  of  methods  is  represented  as  the  first  and  continuous  belt 
for  plant  protection. 
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Agrotec  li  nical  or  forest  technical  methods  have  to  be  used  everywhere  as 
well.  They  arc  not  simply  highly  agrotechnical  but  adopted  to  making  conditions 
unfavourable  for  pest  insects  and^  deseases.  The  measures  must  be  used  and  carried 
out  everywhere.  In  the  diagram  these  as  well  as  the  selection  measures  are  shown 
by  a  continuous  prevention  belt  closely  connected  with  the  first  one.  But  these  pro¬ 
phylactic  measures  are  not  enough  sometimes.  Exterminating  (destructive)  measures 
should  be  used  not  everywhere,  but  only  in  the  places  of  great  danger  of  infestation. 

Out  of  exterminating  (destruc¬ 
tive)  methods  chemical  ones  oc¬ 
cupy  the  first  place  because  of  their 
quickness  and  effectiveness.  They  are 
variable  and  easily  mechanized. 

Biological  controls  are  worth 
of  special  attention.  These  are  pro¬ 
mising  and  safe  for  man  though  they 
have  not  yet  been  widely  used  in  the 
USSR  and  other  countries,  the  fact 
ascribed  to  extensive  biological  stu¬ 
dies,  large  investments  and  highly 
qualified  staff. 

Physical  methods  are  mostly 
those  of  the  future.  They  will  be  de¬ 
veloped  and  replenished  as  much  as 
possible. 

M  echanical  methods  are  of 
limited  usage  at  present  but  from 
time  to  time  they  may  be  successful  if 
carried  out  by  some  devices  attached 
to  modern  machines  or  in  gardens. 

Chemical,  biological,  physical  and 
mechanical  methods  being  destructive 
(exterminating)  ones  are  not  used 
everywhere  but  only  in  the  places 
where  preventive  measures  are  in¬ 
efficient.  Therefore,  in  the  diagram 
the  exterminating  (destructive)  me¬ 
thods  are  shown  as  disks  but  not  as 
continuous  protection  belts. 

Plant  quarantine  is  being  carried 
out  everywhere  and  accordingly 
covers  all  the  measures  as  a  continuous  belt.  Such  is  an  outward  continuous  plant 
protection  belt. 

Thus  according  to  the  strategic  plan  prophylactic  or  preventive  controls  are  the 
basis  of  plant  protection.  They  are:  selective,  agrotechnical  (forest  technical)  and 
quarantine  ones.  Where  necessary  they  are  supplemented  by  curative  medical  or 
destructive  (exterminating)  methods  (chemical,  biological,  physical  and  mechanical). 
There  can  be  no  contradictions  in  such  a  system. 

Prophylactic  measures  carried  out  everywhere  will  little  by  little  result  in 
destructive  exterminating  measures  being  lowered.  Among  the  latter  chemical  measu¬ 
res  will  more  and  more  be  supplemented  and  exchanged  for  biological  and  physical 
ones  or  used  as  a  complex  of  the  three. 

Over-all  plant  protection  system  will  define  scientific,  economical  and  organizing 
problems  to  be  solved  in  carrying  out  this  plan. 

There  are  all  necessary  conditions  for  the  realization  of  the  new  stage  of  plant 
protection  —  the  establishment  of  the  plant  protection  service  with  the  legal  status 
of  medicine  and  veterinary. 


Strategic  plan  of  plant  protection  controls. 


JIABPOBAH  JraCTOEJIOLUKA  TRIOZA  ALACRIS  FLOR 
(HOMOPTERA,  PSYLLINEA)  B  GCGP 

V.  V.  Dzhashi  —  B.  B.  ß  tk  a m n 

9 

(Bcecow3Hbiü  HayHHo-uccjiedoearejibCKUü  uncruryr  nan  u  cyÔTponuuecKux 

Kyjibryp,  Maxapad3e,  CCCP) 

B  CCGP  Trioza  alacris  Flor  HBjineTCH  nanöojiee  onacHHM  BpegniejieM  ÖJiaropogHoro 
jiaBpa  ( Lauris  nobilis  L.).  Ha  KaBKaae  BpcjpiTejib  pacnpocrpaHeH  no  Bceaiy  no6epe>KLio 
Hepnoro  Mopn  b  rpyunri  (a  Tannse  b  ee  sanation  h  boctouhoh  nacra)  h  na  TeppiiTO- 
pini  KpacnoftapcKoro  npan. 
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3lïMyiOT  B3pOCJII>ie  CaMKH  H  CaMD¡H.  Co  BTOpoiï  nOJIOBHHBI  IIOHÖpiI  HJIH  C  gGKaÖpH 
AO  MapTa  ara  naceKOMbie  b  coctohiihii  Ananay3Bi  naxoAHTCH  na  bctbhx  h  jihctbhx 
HH>KHeÜ  UaCTH  paCTGIIHH,  y  KOpHGBOH  HieHKH  HJIH  ÎKe  Ha  BbICOTe  20—60  CM  OT  noBepx- 
HOCTH  HOHBbi.  BeciiOH  (MapT — anpejib)  ohh  bbixoaht  c  mgct  3hmobkh,  nannnaiOT  ira- 
TaTLCiî  Ha  Mojio^bix  noèerax  h  nouKax.  Ilocjie  ^octhhvGhha  nojioBon  3pojiocTH  cnapn- 
BaiOTCH.  CaMKH  jihctoôjiohikh  OTKJiaflbiBaiOT  HÜpa  rpynnaMH  Ha  jihctbh  c  hx  Himmeä 
CTopoHbi  h  na  no6ern.  B  Kanton  rpynne  ot  15  30  155  HHueK.  O^na  caMKa  OTKJia^bi- 
BaeT  OKOJio  400  hiihgk.  Hmggtch  5  HHM^iajibHbix  CTa^nii. 

B  3ana,n;HOH  Tpy3Hii  npn  ÔJiaronpnaTHbix  KJiHMaTHuecKHX  ycjioBnnx  3a  toa  MoryT 
pa3BHTbCH  30  nHTH  nOKOJIGHIIH. 

UHCJieHHOCTB  JIHCTOÔJIOHIKH  CHIIîKaeTCH  HOCJie  XOJIOflHblX  3HM,  3acyiHJIHBbIX  JICTHHX 
Ce30H0B,  CHJIbHblX  BeTpOB  II  JIIIBHeH,  a  TaKîKe  B  pG3yJIbTaTe  3apa>KGHHH  3IITOMO(|)araMH„ 

Bspocjibie  HacGKOMbie  BbicacbiBaioT  cokii  h3  TKaHGH  rpyöbix  h  hgâiibix  jincTbeB, 
a  TaKîKe  ns  noueK  h  gBeToiiocHBix  noöeroB  ÔJiaropo^noro  JiaBpa.  BcjieACTBne  noBpeiKAe- 
HHH  JIHCTOOJIOIHKOH  JIHCT  fl¡e(|)OpMHpyeTCH,  HpOHCXOAHT  CKpyaiIBaHHe  KpaeB  JIIICTa  C  IIHîK- 
HGH  CTopoiibi.  CaMKH  BToporo  h  nocjieAyiomiix  HOKOJieiiHH  0TKJia,n;biBai0T  hhhkh 
b  TaKHe  CBepHyTbie  jihctbh. 

B  cBepHyibix  jihctbhx  moîkho  oÔHapyiKHTb  6ojibinoe  kojihhgctbo  hhhgk,  jihhhhok, 

HHM(J)  JIHCTOÔJIOHIKH. 

noBpejKAeHHbie  jihctoôjioihkoh  nacra  JincTa  cTaHOBHTCH  BHanaJie  KpacHOBaTLiMH, 
a  3aTGM  30JI0THCTBIMH  H  H8KOHeil¡  ÖeCgBeTHBIMH.  3tH  UaCTH  JIHCTbeB  UepHdOT  H  IiaKO- 
Heii;  ona^aiOT,  KaK  oôoîKîKeHHBie.  ÓnsiiojiornuecKiie  npopeccbi  b  noBpejKßemibix  jihctbhx 
npeKpamaiOTCH,  ôhoxhmhhgckhh  cocTaB  h3mghhgtch,  bjiiihh  Ha  nnmeiiTagHio;  coAepjKa- 
HHe  yrjieBO^OB,  jkhphbix  h  aifnipiiBix  Maceji  chjibho  yMeHBinaeTCH.  TaKHe  jihctbh  Te- 
pnioT  pbiHOHHyio  iTeHiiocTB.  Ilpn  MaccoBOM  3acejieHHH  pacTeHHH  HanmiaioT  3acBixaTB 
BepxymKH  hx  noberoB.  MojiOABie  HacaHi^eHHH  bjiaropoAHoro  JiaBpa  H3peîKHBaioTCH. 
B3pocjibie  pacTeHHH  3aMep;jiHiOT  cboh  pocT.  YpoîKan  JincTa  h  ceMHH  MOîKeT  yMeHB- 
inaTBCH  AO  50%,  ecjin  noBpeîKAeHHe  BpeAHTejieM  6bijio  cpeAHHM.  HaMs  pa3pa6o- 

Taiîa  ciiCTeMa  3aiqHTBi  ÔJiaropoAHoro  JiaBpa  ot  nopaîKeHHH  jihctoôjiohikoh.  OcyigecTBjie- 
Hne  ee  yBejniHHT  ypoïKanHOCTB  aran  iiemiOH  KyjibTypbi  Ha  40—60%. 


TEA  PLANT  PESTS  IN  THE  SOVIET  SUBTROPICS 

V.  S.  Dzhashi —  B.  C.  J^Hiamn 

(Ail-Union  Research  Institute  of  Tea  and  Subtropical 
Plants,  Makharadze,  USSR ) 

Tea  plantations  of  the  Soviet  subtropics  are  northernmost  in  the  world,  but  in 
productivity  they  excel  the  tropical  ones  in  the  oldest  tea  culture  countries.  This  is 
not  only  because  of  favourable  climate  and  soils  but  first  and  foremost  because  of 
scientifically  developed  agrotechnics  and  success  in  selection. 

Tea  sinensis  in  the  USSR,  concentrated  mostly  in  the  subtropics  of  Georgia,  from 
year  to  year  satisfies  almost  60%  of  country  requirements. 

Yield  protection  from  every  possible  pest  is  of  great  importance  for  increasing 
productivity  of  tea  plantations. 

There  have  been  found  98  pest  insect  species  on  T.  sinensis  in  the  subtropics  of 
Georgia,  Azerbaijan  and  the  Krasnodar  territory  as  a  result  of  the  work  made  up  by 
the  author  for  30  years  and  by  other  explorers.  The  most  significant  group  by  its 
injury  consists  of  9  specific  pests.  Monophagous  and  species  for  which  this  plant  is 
the  best  food  are  in  this  group.  The  rest  are  not  specific. 

On  the  basis  of  the  author’s  own  studies  for  many  years  and  other  scientists  data 
a  system  of  control  against  tea  plant  pests  is  worked;  it  is  accepted  and  used  in  the 
USSR.  The  system  is  differentiated  by  three  age  groups  of  tea  plantations  according 
to  their  purpose.  These  are  plantations  for  production  of  leaves  and  seeds.  A  special 
control  system  against  the  most  dangerous  and  specific  pests  has  been  developed. 
Some  agrotechnical,  chemical  and  biological  control  measures  are  recommended 
against  those  pests. 

Parameiriotes  theae  Kusn.  is  generally  considered  to  be  extremely  injurious. 
The  residue  of  trimming  from  the  infected  plantations  is  recommended  to  be  taken 
away  and  burnt.  But  the  author  managed  to  ascertain  the  insignificance  of  injury 
from  this  pest  to  the  main  yield.  The  author’s  recommendation  to  keep  the  waste  of 
trimming  even  infected  by  P.  theae  in  rowspacings  has  allowed  to  enrich  the  soil  with 
organic  substance  and  increase  crop  by  10 — 15%. 

Toxoptera  aurantii  Boyer  de  Fonsc.  is  supposed  to  be  a  pest  of  no  importance. 
But  indeed  under  optimum  conditions  of  temperature  and  humidity  the  pest  may 
give  rise  to  reproduction  outbreaks  to  be  controlled.  Besides  the  climatic  factors 
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T.  aurantii  abundance  is  sharply  decreased  by  Cryptolaemus,  Hyperaspis  and  other 
entomophages  as  well  as  timely  picking  delicate  young  shoots. 

Chlor  op  ulv  inaria  floccifera  Westw.,  Ceroplastes  japónica  Green  (Coccidae) ,  Aspi- 
diotus  cyanophylli  Sign,  and  A.  destructor  Sign.  ( Diaspididae )  are  marked  out  by 
their  injury  among  the  particular  and  highly  serious  tea  pests.  When  there  is  a  heavy 
infestation  or  when  there  is  no  control  those  pests  bring  plantations  to  the  complete 
loss  of  yield.  Pests  abundance  is  considerably  reduced  by  their  natural  enemies. 

In  some  years  Tortrix  politana  Hw.  reproduction  outbreaks  take  place  in  tea 
plantations.  The  pest  gives  three  generations  a  year  in  western  Georgia.  Sparganothis 
pilleriana  Schiff,  gives  one  generation  a  year.  T.  politana  is  roughly  twice  injurious 
as  compared  with  S.  pilleriana.  The  former  reduces  tea  leaf  yield  by  63 — 67%  under 
average  plantation  infestation.  Syrphidae  prey  on  the  T.  politana  caterpillars,  greatly 
diminishing  their  abundance. 

On  the  whole  over  20  native  parasitic  insects,  10  species  of  predatory  mites  and 
2  species  of  entomophtorous  fungi  have  been  found  by  the  author.  They  lessen  pest 
insect  abundance  by  20 — 95 %•  Cryptolaemus  may  be  successfully  used  against 
Ch.  floccifera ,  Lindorus  against  armoured  scales. 

Many-sided  study  on  anatomic  and  biochemical  changes  in  tea  leaves  as  a  result 
of  injuries  by  their  most  dangerous  pests  has  been  carried  out  by  the  author. 

Agrotechnics  is  of  high  importance  for  tea  plantations  protection.  The  annual 
trimming  of  plants  on  trellis  and  the  periodical  more  significant  cutting  are  of  special 
importance. 

The  system  carried  out  for  tea  plant  protection  is  being  perfected  by  new  pesti¬ 
cides  introduction  and  biological  control  usage  on  more  extensive  scale. 


BAND  .FORMATION  IN  LOW  DENSITY  POPULATIONS  OF  LOCUSTA 
MIGRATORIA  M IGRA TORIOIDES  R.  ET  F.  IN  THE  MIDDLE  NIGER 

IN  RELATION  TO  OUTBREAKS 

R.  A.  Farrow 

(International  African  Migratory  Locust  Organisation  O.I.C.M.A.,  Kara-Macina,  Mali) 

Four  overlapping  generations  of  Locusta  occur  annually,  two  on  the  retreating 
Niger  floods  and  two  during  the  rains,  and  are  accompanied  by  extensive  movements 
between  temperary,  seasonal  habitats  in  the  flood-plain  and  adjacent  steppe. 

Multiplication  during  the  rains  of  up  to  100 X  is  countered  by  similar  decreases 
during  the  retreating  floods  breeding  so  that  populations  remain  stable  from  year 
to  year.  These  decreases  are  due  not  to  increased  mortality,  which  is  90—99%  in  all 
generations  between  hatching  and  fledging,  nor  to  dispersal  losses  during  movements 
between  habitats,  but  to  increased  egg  resorbtion  and  failure  to  lay  of  more  than 
70%  of  females  on  the  retreating  floods  during  the  cool  season. 

Gregarization  is  basically  a  function  of  parent  density,  and  for  it  to  occur  popu¬ 
lation  increases  must  be  in  excess  of  the  normal  annual  fluctuations,  and  will  depend 
on  the  action  of  the  following  limiting  factors  whose  effects  vary  between  generation 
and  habitat:  1)  total  number  of  parents  arriving  in  the  new  breeding  area;  2)  size, 
density,  and  duration  of  local  concentrations;  3)  fecundity;  4)  laying  behaviour; 
5)  appropriate  conditions  at  hatching  for  band  formation;  6)  mortality  at  all  stages; 
7)  chemical  control. 

Mean  hatching  densities  of  1  pod  per  10  m2  (max.  1  per  1  m2)  can  give  rise 
to  bands,  which  represent  parent  densities  (if  all  females  lay  3  pods)  of  500—1000  peí 
hectare  which  is  often  exceeded  on  the  floods  but  rarely  during  the  rains.  99%  of  all 
bands  have  formed  on  the  retreating  floods  when  populations  are  very  dense  although 
decreases  still  occur  during  breeding  due  to  failure  to  lay.  Band  formation  is  rare 
in  the  rainy  season  due  to  other  limiting  factors,  principally  lack  of  concentrating 
factors,  and  also  to  chemical  control  which  prevents  grégarisation  and  higher  popu¬ 
lations  persisting  from  the  floods  to  the  rains  generations. 

The  events  leading  to  grégarisation,  swarm  formation,  and  a  possible  outbreak 
can  take  place  in  one  annual  cycle  through  four  generations  but  not  in  one  genera¬ 
tion  only. 

1.  Multiplication  without  grégarisation.  Heavy  and  long  rains  lead  to  increased 
hatching  and  multiplication  of  the  rains  generations  so  that  fledging  reaches  a  peak 
in  November. 

2.  Concentrations.  These  fledglings  are  concentrated  over  limited  areas  of  the 
exposed  flood  plain  by  the  interaction  of  weather,  flood  regime  and  behaviour  during 
the  period  of  flood  descent  from  November  until  March. 

3.  Breeding  and  limited  grégarisation.  Concentrated  laying  leads  to  isolated  band 
formation,  and  in  most  years  population  decreases  prevent  grégarisation  continuing 
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into  the  adult  stage,  and  these  scatter  as  solitaries  in  March,  although  some  grega¬ 
rious  features  are  retained. 

4.  Dispersal.  Southward  displacement  of  a  large  fledgling  population  into  the  sou¬ 
thern  flood  plains  where  the  first  rains  of  April  and  May  occur  and  some  concentra¬ 
tion  takes  place. 

5.  Multiplication  and  grégarisation.  Widespread  early  rains  lead  to  successful 
hatching  and  multiplication  and  if  parent  densities  are  sufficient  widespread  band 
formation  occurs  in  June  and  July. 

6.  Swarm  formation  and  outbreak.  Taking  into  account  the  limited  grégarisation 
among  the  parents,  fledglings  are  then  at  sufficient  density  over  a  large  area  to  be¬ 
come  fully  gregarised,  form  swarmlets,  and  move  out  of  the  Outbreak  Area. 

The  ecological  conditions  causing  an  outbreak  of  Locusta  definately  reappeared 
on  one  occasion  (1951)  since  the  last  plague  ended  in  1942,  and  this  was  only  pre¬ 
vented  by  intensive  control  over  two  generations.  Control  of  localised  band  formation 
due  to  concentration  without  previous  multiplication  is  of  less  significance  in  relation 
to  swarms.  Systematic  research  in  the  Middle  Niger  must  continue  and  increase  its 
scope  to  predict  future  upsurges  and  to  advise  on  preventive  control  if  a  further 
outbreak  is  to  be  prevented. 


TAKTHKA  EOPbEBI  C  XJIEEHOÏÏ  ÎKyîKEJIHLJEÏÏ 

I.  A.  F  e  d  j  k  o  —  H.  A.  Oepno 

(Bcecow3Huü  HayHHO-uccjiedoeareAbCKuü  uncruTyr  Kynypy3bi, 

Unenponerpoecn,  CCCP) 

MnorojieTHne  yueTBi  n  HaßjiKpeHHH  Bcecoio3Horo  HayuHO-HccjießOBaTejiBCKoro  hh- 
CTHTyra  KyKypy3Bi  noKa3BiBaioT,  uto  rjiaBHOH  npnunnon  MaccoBoro  pasMHomeHHH  Bpe- 
jjHTejiH  HBJIH6TCH  Hapynieinie  arpoTexHHKH  B03flejiBiBannH  3epH0BBix  nyjiBTyp  (noBTop- 
HBie  noceBBi  o3hmoh  nmemiipi  6ojiee  ¿pyx  JieT  na  o^hom  MecTe,  HecBoeBpeMemiaH 
yßopKa  colombi,  Bcnamna  oe3  jiynpHHH,  no3¿3,Hee  Jiypemie  h  Bcnamna). 

Mtoöbi  npeflynpepiTB  MaccoBoe  pa3MHO}KeHHe  xjieÖHoa  myniejiinpi,  HeoôxopiMo 
npiiMenuTB  coueTairae  arpoTexHHKH  c  xHMHuecKHMH  MeTo/pMH  h  at^cjjeKTHBHo  hchojib- 
30BaTB  HX  npOTHB  pa3JIHUHBIX  CTaflHH  pa3BHTHH  BpeflHTeJIH. 

II 3  arpoTexHHuecKHx  npneMOB  rjiaBHan  pojiB  npHHa,o;jie?KHT  npaBiiJiBiioMy  pa3Me- 
rqeHHio  03IIM0H  nmeHHipi  b  ceBooßopoTe.  Ilo  Mepe  bo3mo>khocth  cjie^yeT  HCKJiiouarB 
noceBBi  03IIMBIX  no  cTepneBBiM  npeflmecTBeHHHKaM,  He  ¿pnycKaTB  noceBBi  03hmbix  ¿pa 
h  ßojiee  JieT  no^pn/i;.  JlyuniHMH  npe¿pnecTBeHHHKaMH  gjin  o3hmoh  mneHHipi  hbjihiotch 
uepHBie  h  pamme  napBi,  Kynypysa,  coôpaHHan  b  mojiouiio-bockoboh  cneuocTii,  npo- 
namHBie  h  3epHo6o6oBBie  KyjiBTypBi,  Ha  KOTopBix  myrnejinip  He  pasMiionmeTCH. 
Opn  HeoöxogHMOCTH  pa3Mem;eHHH  03HMBIX  HOceBOB  nocjie  CTepneBoro  npe^mecTBeHHHKa 
yöopny  nocjie¿pero  na¿p  npoBOflHTB  bo3mo>kho  paHBme.  3thm  conpapaeTCH  nepmp 
nHTaHHH  îKyKOB  h  yivieiiBinaioTCH  HOTepii  3epHa  ot  ocBinaHHH. 

BecBMa  nojie3HBiM  npneMOM  b  ôopBÔe  c  myîKeJiHipH  HBJineTCH  nomiHBHoe  cnoira- 
HHe  cTepHH,  npoBOgHMoe  cpa3y  nocjie  yôopKH  03hmbix.  Ilo  HamiiM  ¿phhbim,  Ha  nojinx, 
r¿p  npoBO¿pjiocB  cnmraHHe  CTepHH,  CMepTHOCTB  myKOB  b  cpe¿p:eM  3a  ueTBipe  roga 
cocTaBjiHJia  37.8%,  KpoMe  Toro,  OKnraHHe  pe3KO  yxygmajio  ycjiOBHH  hîh3hh  yipjieB- 
mnx  HîyKOB.  Heo5xo¿pMBiM  ycjioBHeM  b  ôopBÔe  c  jKyHîejmipH  cjiyjKHT  Jiypemie  CTepHH, 
npoBOflHMoe  BCJieji;  3a  yöopKoä  nocjie  cnmraHHH  CTepHH.  Hanôojiee  3$(|)eKTHBH0  Jiype- 
HHe  Ha  rjiyÔHHy  12 — 14  cm. 

ÜHTeHCHBHOCTB  HOBpe>K¿pHHH  03HMBIX  H  UHCJieHHOCTB  Bpe¿¿HTeJIH  MOHÎHO  3HaUH- 
rejiBHO  yMeiiBmHTB,  BBiceBaa  03HMBie  b  Tanne  cpoKH,  KOTopBie  oöecneuaT  HanSojiBrnmi 
nepnoji;  Menpy  Bcnamnoñ  CTepHH  h  noceBOM,  npn  ycjiOBHH,  uto  nojie  Menpy  Bcnamnoii 
H  HOCGBOM  Ôy^eT  CO¿pp>KaTBCH  B  COCTOHHHH  UHCTOTO  napa.  IIpH  TaKOM  CO¿ppíKaHHII 
nOJIH  MOJIO^Bie  JIHUHHKH  JIHmaiOTCH  KOpMOBOH  6a3BI,  nepHOflHUeCKHe  pBIXJieHHH  BepXHerO 
ropH30Hrra  nouBBi  paspymaiOT  nouBeHHBie  KaMepBi  jihuhhok,  a  uacTB  OTJiomeHHBix  hhh 
nona^aeT  b  noBepxHOCTHBin  cyxon  cjioh  nouBBi. 

PacTHHyTocTB  HHpeKJia^KH  h  OTponpeHHH  jihuhhok  ocjiojKHneT  npHMeHeime  xhmh- 
UeCKOii  ßopBÖBI.  JfjIH  HOJiyueHHH  ¿pCTaTOUHOH  9$(|)eKTHBHOCTH  H¿pXHMHKaTOB  B  ÖopBÖe 
c  JKyjKejiiipeH  Heo6xo¿pMO  co3¿ptb  ycjiOBHH,  npn  KOTopBix  6bi  tokchuhoctb  npenapaTa 
coxpaHHJiacB  Ha  ¿purrejiBHoe  BpeMH.  3to  moîkho  oßecneuHTB  nyTeM  npe¿poceBHOH  o6pa- 
ootkh  ceMHH,  BiieceHHH  HAOXHMHKaTOB  Henocpe^CTBeHHO  b  nouBy  h  BMecTe  c  ygoôpe- 
HHeM.  Pe3yjiBTaTBi  Hamnx  HCCJie¿pBaHHH  noKa3BiBaiOT,  uto  Ha  noue,  r¿p  npHMeiiHJiocB 
cîKHraiiHe  CTepHH  c  nocne¿¿yioiii,HM  onBuiHBamieM  rencaxjiopaHOM  h  ¿pjiBHeñmeH  3a- 
namnoii  ero  b  nouBy,  UHCJieHHOCTB  jihuhhok  îKyîKeJiHipi  uepe3  Mecnn,  nocjie  noceBa 
nmeHHK,Bi  paBHHJiacB  0.1  mT,  Ha  1  m2,  a  noBpenpeHHocTB  —  Hyjno.  üjiothoctb  jihuhhok 
a  KOHTpojie  ¿¿ocTHrjia  23.5  mT.  Ha  1  m2,  a  noBpenpeHHOCTB  pacTeHHH  03Hmoh  nmeHHpBi 
paBHHJiacB  37.1%.  BecBMa  ygoBjieTBopHTejiBHO  3apnpaeT  noceBBi  nmeHHpBi  ot  noBpem- 
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fleiran  jiirmHKaMii  jKyîKejrapBi  npeflnoceBHan  o6pa6oTKa  ceMHH  60%  aMyjifcCHen  rema- 
xjiopa  no  4  nr  na  1  t. 

Ilpn  noHBJiemiH  jihhhiiok  Ha  Bcxo^ax  3apaJKeniiBie  ynacTKn  CJie^yeT  oöpaöoTaTB 
HÆOxnMHKaTaMiï.  Xopomne  pe3yjiBTaTBi  nan  b  oceminn  nepnoA,  Tan  n  BecHon  AaeT 
o6pa6oTKa  noceBOB  12%-m  aYCTom  reKcaxjiopaHa,  85%-m  CManHBaiomHMCH  nopomKOM 
ceBnHa,  15%-h  aMyjiBCHen  reKcaxjiopaHa  n  60%-ii  3MyjiLciien  renTaxjiopa.  I1jiothocti> 
jihhhiiok  npn  oöpaöoTKe  othmh  npenapaTaMn  CHHneajiacB  Ha  67—100%,  a  noBpejKßen- 
HOCTB  paCTGHHH  KOJieÖaJiaCB  OT  0  ^0  4.1%,  B  TO  BpeMH  KaK  Ha  KOHTpOJie  HOBpe>K,H;aH- 
hoctb  ^oxo^Hjia  flo  49.7%.  JJjih  ymrqTOHîeHHH  >KyKOB  xjieÖHOH  jKy>KejiHip>i  Ha  noceBax 
03HM0IÌ  nmeHHpbl  npHMeHHIOTCH  MeTa^OC,  XJIOpO<|)OC  H  CeBHH  C  HOpMOH  pacxo,T¡a 
2  Kr/ra.  TexminecKan  3(|)(|)eKTHBH0CTb  3thx  npenapaTOB  KOJieôajiacB  b  Hamnx  onBiTax 
b  npe^ejiax  ot  79.6  ao  95.3%. 

MHorojiexmie  nccJie^OBamiH  noKa3ajin,  hto  npHMeHHH  KOMHJieKCHyio  cncTeny 
arpOTeXHHHeCKHX  H  XIIMHHeCKHX  MepOHpHHTHH,  M02KH0  3HaHHTeJIBHO  CHH3HTB  HHCJieH- 
HOCTB  XJieÔHOH  HîyHieJIIipLI  H  nOJIHOCTLK)  aan^HTHTb  HOCeBBI  03HM0H  nmeHHH,LI  OT  ee 
HOBpeJK^eHHH. 


BPE/JOHOCHOCTb  KOJIOPAßCKOrO  JKYKA  ( LEPTINOTARSA  DECEMLINEATA 
SAY)  HA  KAPTOcpEJIE  H  nACJIEHOBbIX  OBOIB,HbIX  KYJIbTyPAX 

B  yCJIOBHHX  OPOHIEHHH 


N.  A.  Filippov,  V.  M.  J  a  r  o  y  o  i  —  H.  A.  Ohjihhhob,  B.  M.  H  p  o  b  o  h 

(Mojidaecnuü  HayHHO-uccAedoearejibCKUü  uhctutijt  opoiuaeMozo  3eMJiedeAua 

u  oeoiyeeodcTea,  Tupacnojib,  CCCP) 

K  nepHo^y  Bbica^KH  paccaflLi  6aKJia>KaHOB  b  otkpbitbih  rpyHT  (BTopan  A^KaAa  Man) 
ocHOBHan  Macca  JKyKOB  bbixoaht  h3  Mecx  3hmobkh,  aKTHBHo  paccejmeTCH  h  OTKjiaAM- 
BaeT  HHpa.  B  npoB e  aöhhbix  onBiTax  15— 17-AHeBHoe  HHTamie  b  cpe^HeM  OAHoro  Hîyna 
Ha  pacTeHHH  b  nepnoA  nocjie  BBica^KH  pacca^Bi  hphboahjio  k  chhjkchhk)  ypoîKan  hjio- 
A0b  6aKJia/KaHOB  na  20—30%,  a  miTamie  Tpex  HtyKOB  —  Ha  40—60%. 

B  nepnoA  HJioAoo6pa30BamiH  jKyKH  nepBoro  hokojicheh  cymecTBeHHo  cHH/Kajm 
ypojKaii  jihhib  b  BapnaHTax  c  10  h  6ójibhihm  kojihhcctbom  ocoóeñ  Ha  pacTeHHH.  no- 
BpeHîfleHHH  15  jihhhhok  nepBoro  hokojighhh  b  nepnoA  6yTOHH3an;HH  —  Hanajia  HBeTeHHH 
pacTeHHH  npHBO^HT  k  CHHHieiiHK)  25—30%  ypoHian  hjioaob  6aKJiaîKaHOB.  B  BapnaHTax 
C  25  H  50  JIHHHHKaMH  JIHCTOBaH  HOBepXHOCTB  yHHHTOJKâJiaCB  HOJIHOCTBIO  Ha  3 — 4-H  fleHB, 
ho  pacTeriHH,  nan  h  b  ^pynix  onBixax,  oTpacTajin  n  $opMHpoBajin  ao  40—60%  ypojKan. 
JIhhhhkh  BToporo  îioKOJiemiH,  pa3BnsaiomHecH  b  Macee  b  nepnoA  HJiOAOHonieHHH  6aK- 
JiaîKaHOB,  Bpe^HT  b  MeHBmen  cTenenn,  neM  jihhhhkh  nepsoro  hokojighhh  npn  toh  hîg 
HHCJiemiocTH.  O^HaKo  CHHJKeHHe  yponsan  hjioaob  b  BapnaHTax  c  25  h  50  jiHHHHKaMH 
BToporo  HOKOJIGHHH  ftOCTHTaeT  25 — 50%,  "ITO  OÖT>HCHHeTCH  ÖOJiee  CJiaÔBIM  OTpaCTaHHGM 
HOBpeHî^eHHBix  pacTennü  b  nepnoA  njiOAOo6pa30BaHHH  n  noBpejK^eHneM  penpo^yKTHB- 
HBix  opraHOB.  IIoBpeîKÆeHHH  15  jihhhhok  Ha  pacTeHHH  b  $a3e  njiOAOo6pa30BaiiHn 
B  OTAHAHG  OT  paHHHX  (|)a3  pa3BHTHH  ÔaKJIAÎKaHOB  pe^KO  HpHBOAHJIH  K  CymeCTBeHHOMy 
CHHHieimio  ypoHian. 

Ha  nojiHBHOM  KapTO(|)ejie  copTa  'KoJixo3iiaH  po3a’  Bpep;0H0CH0CTB  nepe3HMOBaBnrax 
JKyKOB,  noflcaîKeHHBix  na  MOJioflBie  pacTeHHH  bbicotoh  10—12  cm,  He  npoHBJiHJiacB  ^a^KG' 
npn  HHCJieHHocTH  15  oeoöen  na  KycT.  B  aHaJiornnHOM  onBiTe  Ha  HenojiHBHOM  ynacTKe- 
n  Ha  jieTHen  noca^Ke  KapTO(|)ejiH  ypoîKan  KJiyÔHen  chh3Hjich  cootbgtctbghho  Ha  39 
h  76%. 

/JocTOBepHoe  CHH>KeHne  ypo>Kan  KJiyÖHen  panoHnpoBaHHBix  coptob  KapTO(|)ejia 
(*Kojixo3HaH  po3a’,  ’npneKyjiBCKHn  pammn’,  'O^eccKnn  24’  n  «p.)  nponcxo/puio  npn 
pa3BHTHH  25  n  50  jiHHHHOK  na  pacTeHHH  b  $a3ax  6yTOHH3an;HH— Hanajia  pBeTeHnn  h 
flocTnrajio  cooTBeTCTBeHHo  30,  50%  n  ôojiee.  Ha  Kapxo^ejie  Jieraen  nocaa;Kn  cyme- 
CTBeHHoe  CHHJKeHne  ypoîKan  («o  40%)  HaojnoflajiocB  yæe  npn  hhcjighhocth  15  jihhhhok 
Ha  pacTeimn,  a  npn  50  jinanHKax  noTepn  ypoHian  cocTaBJiHJia  75%  n  ôojiee. 

Paccap;Hyio  KyjiBTypy  TOMaTOB  KOJiopaflCKnn  îKyK  npaKTHnecKn  HOBpeHi^aeT  Majio. 
JIhhhhkh,  OTpop;HBHiHecH  H3  KJiaflOK  hhh;,  oTJioîKeHHBix  na  TOMaTax,  b  Macee  nomò  aio  t 
H  JIHHIB  e^HIIHHHBie  OCOÖH  pa3BHBaiOTCH  flO  HeTBepTOrO  B03paCTa  H  HMarO. 

Ha  mojio^bix  pacTeHHHx  6e3paccaAiiBix  TOMaTOB,  ocoöeHHo  BBipaipnBaeMBix  nocae 
KapTO<J)eJIH,  JKyKH  OXOTHO  HHTaiOTCH  H  OTKJia^BIBaiOT  HHpa,  H3  KOTOpBIX  BnOCJieACTBIIH 
3HaHHTejiBHan  nacTB  jihhhhok  pa3BHBaeTCH  ao  HMaro,  chjibho  noBpe>KAaH  pacTeHHH. 
no  Mepe  cTapeHHH  pacTeHHH  »yKH  pa3JieTaiOTCH  h  k  nepno^y  pßeTeHHH  BpeAHTejiB 
BCTp^enaeTCH  na  TOMaTax  b  gahhhhhbix  9K3eMnjiHpax.  Ha  copTax  cjia^Koro  iiepna, 
KyjiBTHBiipy eMoro  b  pecnySuHKe,  KOJiopaACKHH  HíyK  He  pa3BHBaeTCH.  H3  copHBix  nacjie- 
HOBBIX  paCTeHHH,  BCTpeHaiOHTEXCH  B  MOJIßaBHH,  OCOÖeHHO  lia  nOJIHBHBIX  3eMJIHX,  Bpe- 
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gnTejm  HopMajiLHO  pa3BnBaeTcn  na  6ejieHe  ( Hyoscyamus  niger  L.),  a  npii  otcytctbiih 
ochobhlix  KopMOBLix  pacTemin  nnraeTCH  na  nacJiene  cJiajjKoroptKOM  (Solanum,  dulca¬ 
mara  L.),  nacjieHe  uepnoM  ( Solanum  niger  L.)  n  ftypinane  ( Datura  stramonium  L.), 
ho  na  nocjiefliiGM  jihuhhkh  b  ochobhom  nornöaioT  b  MJia^mnx  B03pacTax. 


ON  THE  OCCURENCE  OF  TROGODERMA  GRANARIUM  EVERTS 
0 COLEOPTERA ,  DERMESTIDAE)  IN  FOOD  AND  FEEDING  STUFFS 
IMPORTED  INTO  THE  UNITED  KINGDOM 

J.  A.  Freeman 

(Ministry  of  Agriculture ,  Fisheries  and  Food',  Infestation  Control  Laboratory,  U.K .) 

Trogoderma  granarium  Everts,  the  khapra  beetle,  is  one  of  the  few  species  of  sto¬ 
red  products  insects  which  does  not  yet  appear  to  have  spread  permanently  from 
the  hot  dry  areas  of  the  world  in  which  it  is  mainly  centred  to  the  possible  limits 
of  its  range,  especially  into  South  America  and  Australia.  This  paper  indicates  from 
British  experience  some  of  the  direct  and  indirect  ways  in  which  this  species  is  being 
distributed  in  international  trade. 

The  significance  of  these  observations  is  that  T.  granarium  is  being  distributed, 
directly  or  indirectly,  on  commodities  and  in  ships  moving  in  international  trade  and 
there  is  a  considerable  risk  of  it  being  carried  to  areas  where  it  is  not  already  estab¬ 
lished.  A  similar  risk  arises  in  regard  to  those  areas,  such  as  South  Africa,  Nigeria 
and  the  United  States,  where  previous  invasions  have  had  to  be  controlled. 

The  conditions  under  which  it  is  most  likely  to  succeed,  in  competition  with  other 
species,  have  been  discussed  by  Howe  (1958,  1963)  and  Howe  and  Lindgren  (1957). 
Howe  emphasizes  the  fact  that  T.  granarium  in  competition  with  Rhyzopertha  domi- 
ninca  (Fab.)  and  Sitophilus  oryzae  (L.)  can  only  succeed  under  the  hot  dry  condi¬ 
tions  which  are  unfavourable  for  the  other  species. 

There  are,  however,  parts  of  the  world,  such  as  Burma,  where  T .  granarium 
succeeds  in  maintaining  large  populations  and  in  causing  severe  damage  to  rice  and 
oilcakes  under  damp  climatic  conditions  where  it  should  be  supplanted,  on  rice, 
by  Sitophilus  oryzae.  Standard  climatic  meteorological  data  do  not  necessarily  apply 
to  conditions  in  warehouses,  which  are  modified  by  type  of  construction,  aspect  and 
changes  in  the  food  material  itself.  Conditions  may  differ  within  bulks  of  grain  so  as 
to  favour  one  species  in  one  part  and  another  elsewhere.  For  example  in  a  grain 
store  which  I  visited  in  Shiraz,  Iran  in  1957,  a  bulk  of  wheat  had  many  S.  oryzae 
in  one  part,  but  virtually  no  Trogoderma ,  whereas  a  few  metres  along  there  was 
a  large  population  of  all  stages  of  Trogoderma. 

Another  factor  is  the  chance  distribution  of  species.  If  Trogoderma  is  carried, 
on  a  commodity,  to  a  place,  which  may  or  may  not  be  artificially  heated,  but  which 
provides  suitable  conditions,  it  will  increase  in  numbers  if  it  is  the  only  species, 
although  others  might  supplant  it  if  they  were  present. 

The  nature  and  texture  of  the  food  may  also  play  a  part.  T.  granarium.  breeds 
on  both  cereals  and  oilseeds  and  oilcakes  S.  oryzae  and  Rh.  dominica  compete  only 
on  cereals,  since  they  cannot  breed  on  the  oilseeds  and  oilcakes. 

These  biological  considerations,  together  with  the  cryptic  habits  of  the  larvae 
and  the  commercial  considerations  of  its  direct  or  indirect  distribution  throughout 
the  world  in  international  trade,  make  it  necessary  to  regard  all  parts  of  the  world 
where  the  temperature  remains  above  25°  C  for  a  sufficient  time  for  breeding  to  occur 
as  vulnerable.  Such  areas  have  been  defined  by  Howe  (1963)  and  include  the  tropics 
and  subtropics.  Outside  these  areas  heated  storage  places  are  vulnerable,  as  shown  by 
experience  in  maltings  in  North  Europe. 

There  are  two  main  risks.  One  is  the  direct  importation  into  countries  of  infested 
produce.  The  other  is  the  indirect  importation  on  commodities  which  have  acquired 
infestations  from  residual  populations  in  ships. 

So  far  as  the  United  Kingdom  is  concerned  the  major  risk  would  be  averted  if 
effective  control  over  commodities  from  Burma  could  be  carried  out  before  shipment; 
for  other  importing  countries  the  problem  may  be  different.  Control  on  arrival  is 
inadequate  because  of  the  residual  infestations  in  ships,  which  are  difficult  and 
costly  to  eradicate. 

Both  main  risks  would  be  reduced  or  eliminated  if  no  Trogoderma  infested  com¬ 
modities  entered  into  world  trade  and  countries  which  are  at  present  importers  of  such 
goods  should  use  all  possible  means,  phytosanitary  and  commercial,  to  require  effec¬ 
tive  treatment  in  countries  of  origin. 
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HEJ10HHEIÎÏ  riMJIHJIblIJMK  ( HOPLOCAMPA  TESTUDINEA  KL.) 
B  rUIOAOBblX  CAAAX  CAPATOBCKOR  OEJIACTH 


S.  J.  Gainanova  — C.  K).  TaiHaHOBa 
(l{ü3aHCKUÜ  C6JlbCK0X03RÜCT  6  eHHblÜ  UHCTUTIJT  UM.  M.  TopbKOZO,  CCCP) 

Ü3  rnecTn  HanöoJiee  pacnpocTpaHeHHBix  bh^ob  HaceKOMBix  ( Carpocapsa  pomo- 
nella  L.,  Tmetocera  ocellana  F.,  Pandemis  ribeana  Hb.,  Pandemis  heparana  Schiff., 
Cacoecia  crataegana  Hb.,  Holpocampa  testudínea  (Kl.),  noBpejK^aioipHX  hjio,h;bi  höjiohh, 
3HaBnTejiLHaH  pojiL  npHHa^JieHiHT  HÔJiOHHOMy  nHJiHJiLin;HKy,  paHee  æjih  CapaTOB- 
CKon  ooji.  Heii3BecTHOMy.  KojinnecTBo  njioflOB,  noBpoK^eHHBix  3THM  Bpe^HTejieM  B  ro^Bi 
HaÖJiioßeHim  (1963 — 1967)  b  n-noflOBO-OBomeBOffiecKHx  coBxo3ax  h  KOJixo3ax  böjih3h 
CapaTOBa,  na  HeKOToptix  copiax  flocrarajio  60%. 

HaÖJHOßemiH  3a  öiiojiornuecKHMH  ocoöghhocthmh  HHJiHJiBm,HKa  noKa3ajm,  uto  oh 
BLijieTaeT  3HaunTejiBiio  paHLHie  höjiohhoh  hjio,ü;o>kopkh  (10  Maa  b  1964,  12  Man 
b  1965  ro^y),  b  to  bpgmh  Kan  öaöouKii  hjio,li,oíkopkh  BLijiGTaiOT  b  tpgtbgh  .geKa^e  Man  — 
b  iiauajie  hiohh.  IIjioabi,  noBpeHgjemiBie  ryceimpaMH  HJioßOHwpKH,  ona^aiOT  Ha  ^bg  hg- 

flGJIH  n03>KG,  HGM  HOBpGH^GHHLIG  HHJIHJILipHKOM. 

Hauajio  BbiJiGTa  HMaro  nnjinjiBipHKa  coBnaflaGT  c  (|)a30H  po30Boro  öyTOHa  Ha  höjiohg 
'KiiTaÛKa  30Ji0Tan  panHHH’  h  npoflOJDKaGTCH  17—19  ^hgh,  3aKaHHHBaacB  k  KOHpy  n¡Be- 

TGHHH  H03AHHX  COpTOB  HÖJIOHH.  HaïïÔOJIGG  HHTGHCHBHLIH  JIGT  GTO  OTMGHGH  C  8  flO  13  Ua- 
COB  ÆHH.  Ha  aKTHBHOCTL  JIGTa  BJIHHGT  CHJia  BGTpa  H  COJIHGHHaH  pa^HapHH. 

EMÖpiIOHaJIBHOG  pa3BHTHG  HHI]¡,  OTKJiafl|LIBaGMLIX  CaMKOH  B  H,B6TKH  HÖJIOHH,  ^JIHTCH 
11  —  12  3H6H.  y>KG  K  KOHU,y  JIGTa  HHJIHJIBrgHKa  KOJIHHGCTBO  BLIIHGflHIHX  H3  HHIj;  JIHUHHOK 

na  H03flHHX  copTax  9—11%,  a  na  pamrax  —  32—50%. 

JIOHÎHOryCGHHpa  B  TGHGHIIG  CBOGH  ÎKII3HH  JIHHH6T  ^BaHÎ^LI  II  HOBpGJK^aGT  OT  3 
po  6  HJIOßOB  B  3aBMCKMOCTII  OT  pa3MGpa  nOCJIG^HHX.  Pa3BHTHG  JIHUHHOK  HpO^OJDKaGTCH 
B  TGHGHII6  23 — 25  ^HGH,  nOCJIG  lIGTO  OHH  yXOßHT  Ha  KOKOHHpOBaHÏÏG  B  HOUBy.  OkOJIO 
30%)  Jionuiorycemiii,  flnanaysupyeT. 

Ha  HJI0TII0CTL  HOnyjIHpHH  HHJIHJlLin;HKa  0Ka3aJIH  BJIHHHHG  MGTGOpOJIOTHHGCKHG  $aK- 
Topbi:  CHJIBHLIG  BGTpLI  H  HpO^OJIHÎHTGJILHBIG  ftOHÍflH  B  HOpHO,!];  H¡BGTGHHH  HÖJIOHH  B  1964  T. 
OKa3ajiH  naryönoe  bjiiihhhg  Ha  jigt  h  oTKJia^Ky  hhh;  hhjihjibih;hkom.  KpoMG  tofo, 
ÆO  9 — 10%  JioíKHorycGHHn,  nopaniaeTCH  napa3HTOM  H3  cgm .  Ichneumonidae  po^a  Lathro- 
lestes.  Blijigt  HGpG3HM0BaBnnix  napa3HTOB  H3  kokohob  HaöjnoflaGTca  k  KOHH,y  d,bgtghhh 
höjiohh,  uto  coBna^aGT  c  bbixo^om  jiiiuhhok  nnjiHJiBiipiKa  h3  otjioíkghhbix  hhh;. 

PamiHG  copTa  HÖJiOHB  —  'EejiBcypcKan’,  TlamipoBKa’,  'Cnpyr  bojdkckhh’,  Tpy- 
moBKa  MocKOBCKan’  noBpoK^aJinct  chjilhgg,  hgm  no3ßHHe  —  ’Ahhcbi’,  ’AHTOHOBKa’,  'Bo- 
pOBHHKa’  II  flp.  OÖBIHIIO  CHJIBHGG  nOBpGJKflaiOTCH  COpTa  HÖJIOHH,  H,BGTGHHG  KOTOpBIX 
COBnaflaGT  C  MaCCOBBIM  BBIJIGTOM  HHJIHJIBIH¡HKa  H  OTKJiaflKOII  IIM  HIIU;.  CpOKH  HÎG  HOHBJIG- 
HHH  pa3JIHHHEIX  $a3  npH  D,BGTGHHH  y  paHHHX  H  H03,H;HHX  COpTOB  HÖJIOHH  HG  COBHa- 
flaiOT.  npopGCC  OTKJia^KII  HHIi;  flJIHTCH  B  npOAOJIÎKGHHH  BCGTO  H,BGTGHHH  HÖJIOHH,  OflHaKO 
HanÖOJIGG  HHTGHCHBHaH  OTKJiaflKa  HpOHCXOflHT  B  (|)a3y  paspBIXJIGHHH  ÖyTOHOB. 

y  CTOHHHBOCTB  HÖJIOHH  K  HOBpGJKflGHHHM  HHJIHJIBipHKOM  OÖyCJIOBJIGHa  HG  TOJIBKO 
CpOKaMII  PBGTGHIIH,  HO  H  aHaTOMO-MOp(|)OJIOrHHGCKHM  CTpOGHHGM  COH,BGTHH  H  HJIOflOB. 
B  HaHÖOJIBIHGH  CTGHGHH  nOBpGJK^aiOTCH  TG  COpTa,  y  KOTOpBIX  KOpOHG  A^HHa  H,BGTO- 
HOHÍGK  H  ÖOJIGG  KOMnaKTHOG  CTpOGIIHG  COpBGTHH,  MGHBIHG  HHCJIO  BOJIOCKOB,  HpHXOßH- 
IPHXCH  Ha  1  MM2  HOBGpXHOCTH  HaHIGHKH  pBGTKa.  npHHGM  ^JIHHa  BOJIOCKOB  HG  HpGBBI- 

niaGT  0.57—0.70  mm. 

AHaJIH3  ÖHOXHMIIHGCKOrO  COCTaBa  B  HGpHOA  3GJIGHOH  3aBH3H  H  CHGJIBIX  HJIOflOB  nO- 
Ka3aJIH,  HTO  COAGpHíaHHG  KHCJIOT  ÏÏ  CaXapOB  HG  BJIHHGT  Ha  CTGHGHB  HOBpGJKflaGMOCTH 

hx  hhjihjibih;hkom. 

H3  HHCGKTHpHflOB  60%) -II  CGBHH  0.2 — 0.4%  KOHIi;GHTpaH;HH  H  65%-H  XJIOpO^OC  0.2% 
KOHpGHTpapiIH  BBISBIBaiOT  100% -IO  TIIÖGJIB  JIO/KHOry CGHHIi;  yHÍG  Ha  2-H  H  3-ÍÍ  flGHB  HOCJie 
OÖpaÖOTKH  nJIOflOB  HÖJIOHH.  TpHXJIOpMGTa(|)OC-3  II  $03aJI0H  OKa3aJIHCB  HOHTH  B  flBa  pa3a 
MGHGG  TOKCIIHHBI,  H6M  BBIIH6yKa3aiIHBIG  npCHapaTBI. 


PECULIARITIES  AND  PROSPECTS  OF  INTEGRATED  CONTROL  AGAINST 

CITRUS  PESTS  IN  THE  GEORGIAN  SSR 

G.  V.  Gegonava  —  T.  B.  TorGHaBa 
(Georgian  Institute  of  Plant  Protection,  Tbilisi,  USSR ) 

According  to  tho  available  data,  64  pests  species  are  recorded  on  the  citrus  plants 
in  the  Georgian  SSR,  33  of  them  are  aboriginal  and  31  —  introduced  from  abroad; 
only  17  of  them  are  of  practical  significance  and  all  they  were  introduced  (14  Coccids, 
1  Aleyrodid  and  2  mites).  Their  number  is  controlled  by  native  entomophags,  these 


330 


are  22  species  of  Coccninellidae,  85  species  of  hymenopterous  parasites,  7  neuropte- 
rous  predators,  3  thripses,  6  species  of  bulb  flies,  entomopatbogenic  fungi  Cephalospo- 
rium  and  Fusarium ,  and  by  introduced  entomophags,  such  as:  Rodolia ,  Cryptolaemus, 
Lindorus ,  Coccophagus ,  Metaphycus,  Aphytis ,  and  an  entomopathogenic  fungus  of  the 
genus  Aschersonia. 

Application  of  chlororganic  insecticides  on  citrus  plants  is  excluded  because 
of  their  persistency,  weak  scalecidal  and  acaricidal  activity  and  high  toxicity  for 
entomophags;  carbamates  are  effective  only  against  eggs  and  adults  of  citrus  white 
fly,  and  therefore  they  are  not  perspective  because  of  narrow  sphere  of  action; 
phosphororganic  insecticides  are  good  for  integrated  control  against  main  citrus  pests 
due  to  high  effectivity  as  well  as  weak  persistency.  Petroleum  oils  are  less  effective 
than  phosphororganic  compounds  but  they  are  not  toxic  enough  for  the  above  men¬ 
tioned  entomophags.  When  combining  petroleum  oils  with  phosphororganic  insecti¬ 
cides,  one  gets  synergetic  action  which  enables  reduction  to  the  minimum  content 
of  high  toxic  compounds  for  entomophags.  The  best  time  for  application  of  this 
mixture  is  early  spring,  as  activity  of  predators  and  parasites  reveals  later  than 
the  development  of  their  hosts  is  renewed. 

Cineb  and  some  other  dithiocarbamates  are  effective  against  fungous  diseases  and 
silver  mites,  and  are  not  toxic  for  entomophags.  However  they  are  highly  toxic  for 
the  entomopathogenic  fungi  but  the  latter  are  mostly  effective  in  the  second  half 
of  summer,  when  the  citrus  fruits  are  not  susceptible  to  the  fungous  diseases  and 
when  there  is  no  need  to  use  fungicides. 

Since  the  citrus  plants  are  mainly  cultivated  on  the  slopes,  spraying  in  drills  is 
excluded  and  trees  are  treated  individually.  It  enables  differential  treatment,  i.  e. 
strongly  infected  trees  with  coccids  and  white  fly  are  treated  with  the  mixture  of  pet¬ 
roleum  oils  and  phosphororganic  compounds;  moderately  infected  trees  —  with  oils 
only,  and  weakly  infected  trees  should  not  be  treated  at  all  in  order  to  keep  ento¬ 
mophags.  Such  scheme  is  a  kind  of  specific  modification  of  the  so  called  “method 
of  islands”. 

The  number  of  pests  is  under  direct  influence  of  the  condition  of  growth  and 
state  of  food  plants,  e.  g.  the  yellow  scale  settles  only  in  the  shady  places  and  the¬ 
refore  thinning  and  training  of  the  tree-crowns  are  necessary  every  year;  crawlers 
of  Lopholeucaspis  japónica  Ckll.  fail  to  attach  to  the  branches  and  stems  covered 
with  lime,  therefore  it  is  advisable  to  whitewash  the  trunks. 

Summing  up  all  the  above  said  we  see  that  while  working  out  the  integrated 
scheme  for  control  of  pests  of  citrus  plants,  pesticides  should  be  used  on  the  well 
developed  agrotechnical  and  sahitary-hygienic  background,  so  that  the  biocenosis 
formed  quite  recently  should  not  be  destroyed. 


EOPbEA  G  BPEßHOil  HEPEnAfflKOH  (EURYGASTER  INTEGRICEPS  PUT.) 

B  MEGTAX  3MMOBKH 

N.  J.  Godunova  — H.  K).  TogynoBa 

(Bcecow3Hbiü  HayHHO-uccjiedoearejibCKuü  uncruTyr  azpojiecoMenuopaijuu, 

Bojizospad ,  CCCP) 

BpegHan  uepenamna  —  ogmi  H3  caMBix  3jiocthbix  BpegHTejiei  3epH0BBix  KyjiBTyp 
bo  MHonix  CTpaHax  Miipa. 

Pa3pa6oTamiaH  cucTeMa  xinviiiuecKon  6opt6i>i  c  othm  BpegHTejieM  gaeT  ac^eKT. 
OgHaKo  npoÖJieMa  Jimmugapim  uepenamKH  go  chx  nop  He  pemeria.  OcHOBHBie  cpegcTBa 
XHMHUeCKOH  ÔopBÔBI  (XJIOp-  H  $OC(|)OpopraHHUeCKHe  HgOXHMHKaTBl)  B  HaCTOHIgee 
BpeMH  npHMCHHIOTCH  TOJIBKO  Ha  HOCeBaX.  B  COBeTCKOM  Coi03e  B  MeCTaX  3HMOBKH  Bpe- 
gHTejig  6opb6ti  He  npoBogHrcn  (ncKjnouaH  HeKOToptie  panoHBi  ynpamiBi),  xoth  nepe- 
aamna  naxogHTcn  TaM  bojiBinyio  uacTB  roga,  okojio  9  Mec. 

MeCTaMH  3HMOBKH  KJIOHOB  HBJIHIOTCH  Jieca,  CagBI,  ÖanpaUHBie  KOJIKH,  JieCHbie  HOJIOCBI 
H  gante  ôypbHHHCTBie  3apocJin  b  cTenn.  B  loro-BOCTOuriBix  panonax  PCOCP  uepenamna 
3HMyeT  b  OCHOBHOM  b  HOJie3am;HTHBix  JieciiBix  nojiocax  h  banpauHBix  KOJiKax. 

B  jiecHBix  nojiocax  113  ncenn,  KJieHa  aMepnKaHCKoro,  CMopogHHBi  30jiothctoii,  rpymn 
aecHOH  uepenamna  BCTpenaeTCH  b  ueöojiBmoM  KOJiiiuecTBe.  nojiocBi  M3  ôejion  h  HiejiToii 
aKapnn  BpegHTejieM  He  3acejimoTCH.  EojiBmne  KOJinuecTBa  kjtohob  BCTpenaioTCH  b  nog- 
CTHJiKe  JiecHBix  nojioc  H3  HJiBMOBBix,  cKyMnHH  h  ocoöeHHo  H3  gyöa  H  cochbi. 

EojiBmoe  3HaueHHe  npn  BBiôope  uepenamnon  MecT  3hmobok  HMeeT  najinune  nog- 
cthjikh.  B  HanbojiBmeM  KOJinuecTBe  ona  3acejiHer  jiecHBie  hojiocbi  c  HeTOJicTOH,  ho  hcho 
BBipa>KeHHOH  HOgCTHJIKOll  H  «a>KypHBIM  3agepHeHHeM».  noaTOMy  MOJIOgBie  nOJIOCBI,  oco- 
öeHHo  re,  b  KOTopBix  npoBogHTCH  obpaboTKa  hohbbi,  BpegHTejieM  He  3acejimoTCH. 
HemnpoKHe  hojiocbi  6e3  KycTapHHKOB  3acejunoTCH  c  HebojiBmoH  hjiothoctbio  (4—6  aK3. 
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na  1  M2).  OcHOBHan  Macca  uepenanran  Haxo^HTcn  b  innpoKopugHLix  JiecHtix  nojiocax 
c  najinnucM  KycTapniiKOB  (30  50—60  3K3.  na  1  m2). 

IlpoB evenne  xHMiinecKoä  Ooptôti  b  JiecHLix  nojiocax  bo3Moîkho  h  HMeeT  png  npo- 
HMyipecTB:  nojiocBi  hbjihiotch  mcctom  KOHuenTpapnii  nepenamnii  h  3aiiHMaiOT  cpaBim- 
TejiLHo  MajiBie  njioma^n.  HeöojiBnian  mnpHHa  jicchbix  nojioc  ^aeT  bosmoîkhoctb  npo- 
boæhtb  Ha3eMnyio  oôpaôoTKy  moiphbimii  TpaKTopHBiMii  onpBicKHBaTejiHMn  npn  hgôojib- 
nrnx  3aTpaTax. 

B  1965 — 1967  rr.  gjin  6opb6bi  c  BpeaHon  uepenainKon  b  MecTax  3HM0bkh  ôbijtf 
ncnBiTaHBi  30  % -ii  CManiiBaromnncn  nopomoK  A  AT  (b  KOHpeHTpapnn  0.2%  no  Æen- 
cTByiomeMy  BerqecTBy),  30  % -h  KOHpeHTpaT  THO$oca  (0.2%  b  paôoneM  pacTBope), 
2.5 % -ii  flvcT  MeTa$oca  (Bo$aTOKc),  xjiopo(f)oc  (b  KOHpeHTpapnn  0.3%  no  TexHnnecKOMy 
npenapaTy),  MeTnjiMepKanTO(J)oc  (0.2%  npenapaTa  b  pacTBope),  ceBnn  (0.2%  b  pac¬ 
TBope  no  jieiicTByioipeMy  BempcTBy) ,  TfHOK  (1.5%  b  pacTBope)  h  Kap6aTnon  (4%-n 
BOftHBin  pacTBop).  Hanjiyumne  pe3yjiLTarn>i  noKa3ajin  xjiopo(J)oc,  MeTa$oc,  tho<|)Oc,  ce- 
BHH,  npn  npnMeneimn  KOTopBix  rnOejiB  BpenHTejin  npeBBimajia  90%. 

06pa6oTKa  MecT  3hmobkh  npoBognjiaci»  b  hcckojibko  cpoKOB:  1)  Becnon  30  Hanajia 
nepejieTa  KJionoB  na  noceBBi;  2)  JieTOM  nocjie  MaccoBoro  nepejieTa  b  MecTa  3Hmobkh: 
3)  oceiiBio  b  nepnog  Btixoga  HaceKOMBix  Ha  noBepxHocTB  jihctoboh  hohctejikh  nocJie 
Jieraen  ^nanay3Bi  n  4)  nosgHO  oceHBio,  Korga  nepenanma  naxogHTcn  b  openeHennn 
nog  jihctoboh  nogCTHJiKoii. 

JlynmnMH  cponann  o6pa6oTKH  no  9(f)(|)eKTHBHOCTn  hbjihiotch  Jierann  (hiohb)  — 
nocjie  MaccoBoro  nepejieTa  Bpe^HTejin  b  MecTa  shmobkh  n  ocennnn  (oKTnöpt)  —  b  ne- 
PH03  aKTHBHOCTn  KJionoB,  BBime^nmx  H3  JieTnen  gHanay3i>i. 

Eopt6a  c  uepenanmoii  b  MecTax  3hmobkh  He  HCKJnouaeT  npoBegennn  HCTpeÔHTejm- 
hbix  MeponpHHTHH  Ha  noceBax,  a  ^onojinneT  nx  gjin  Toro,  htoöbi  noJiyuHTt  nojrayio  rn- 
6ejn>  Bpe^HTejin. 


THE  OCCURRENCE  AND  CONTROL  OF  THE  CONTARINIA  MERCERI  BARNES 

{DIPTERA,  CECIDOMYIIDAE)  ON  THE  MEADOW  FOXTAIL  GRASS 
(. ALOPECURUS  PRATENSIS  L.)  IN  POLAND 

Z.  Golçbiowska,  WI.  R  0  m  a  n  k  0  w 
(Institut  Ochrony  Róslin,  Poznan,  Poland) 


The  occurrence  of  the  Contarinìa  mere  eri  Barnes  for  the  first  time  was  confir- 
mated  in  Poland  in  1963.  The  insect  was  observed  on  the  meadow  foxtail  seed  planta¬ 
tions  in  the  south-eastern  part  of  Poland  (Golçbiowska,  Romankow,  1964).  In  1964— 
1967  the  observations  were  made  in  the  provinces  in  which  the  meadow  foxtail  grass 
was  grown  for  seeds  in  a  great  scale.  The  examination  of  the  foxtail  ears  showed 
the  presence  of  two  species  —  namely  C.  merceri  and  Dasyneura  alopecuri  Reuter. 

C.  merceri  appears  more  often  and  numerous  as  D.  alopecuri  (Golçbiowska,  Ro 
mankow,  1964).  Basing  on  the  precentage  of  foxtail  ears  infected  by  the  larvae 
of  C.  merceri  it  was  stated  that  this  insect  occurred  in  Poland  very  unequally. 
The  plantations  of  the  meadow  foxtail  grass  were  the  most  heavy  attacked  in  northern 
Poland  (province  of  Gdañsk  —  about  42%  of  ears  infected)  and  in  south  (province 
of  Rzeszów  —  about  40%  of  ears  infected,  and  in  some  districts  of  Wroclaw,  Kielce 
and  Krakow  provinces).  In  other  parts  of  Poland  the  infestation  of  foxtail  plantations 
was  lower.  It  was  the  lowest  in  West  Poland  (province  of  Poznañ).  C.  merceri  appea¬ 
red  in  great  number  in  the  plantations  which  were  situated  near  meadows,  roadsides 
and  other  habitats  overgrown  with  wild  meadow  foxtail  grass  ( Alopecurus  pra 
tensis  L.). 

The  results  of  our  observations  concerning  the  biology  and  ecology  of  C.  merceri 
confirmated  the  results  of  the  investigations  of  foreign  authors  (Barnes,  1930,  1931; 
Gilbert,  1935;  Jones,  1940;  Skuhravá,  Skuhravy,  1960).  The  examination  of  soil  taken 
from  plantations  situated  in  South  Poland  indicated  that  the  pest  was  hibernated 
in  a  larval  stage  in  a  round  cocoons  in  the  soil  to  20  cm  of  the  depth.  The  most 
numerous  of  cocoons  was  found  on  the  depth  of  1 — 5  cm  (about  75%).  In  a  surface 
soil  layer  (0—1  cm)  was  about  12%  of  cocoons  and  below  5  cm  the  percentage 
of  the  larvae  hibernating  in  the  soil  was  very  low.  In  some  meadow  foxtail  grass 
plantations  the  number  of  cocoons  found  in  the  soil  was  very  high.  In  heavy  infested 
fields  it  ranged  5000  cocoons  per  1  m2. 

The  larvae  of  C.  merceri  leave  the  winter  cocoons  in  the  springtime.  Then  they 
go  to  the  soil  surface  and  pupate  at  depth  of  a  few  millimeters.  The  flight  of  adult> 
started  at  the  end  of  second  decade  of  May  —  during  the  earing  of  the  meadow  foxtail 
grass.  The  flight  of  the  flies  reached  the  maximum  in  the  third  decade  of  May  and 
ended  in  the  first  half  of  June. 


332 


During  whole  flight  the  female  laid  the  eggs  under  the  inner  chaff  of  spikelets. 
It  was  stated  that  in  a  single  spikelet  feeded  1—23  larves.  In  heavy  infested  plants 
in  one  spikelet  mainly  5  larvae  were  found  (Coïçbiowska',  Romankow,  1968).  It  was 
observed  that  the  larvae  left  the  spikelets  in  great  masses  in  the  conditions  of  higher 
moisture  of  the  air  (after  rain  or  dew). 

Generally,  C.  merceri  has  in  Poland  one  generation  annually,  however  in  1964  was 
observed  in  the  insectary  the  flight  of  some  flies  of  the  second  generation.  The  emer¬ 
ging  of  flies  of  the  second  generation  took  place  from  July  8  to  September  9.  Its  ma¬ 
ximum  was  between  8  and  20  of  July. 

The  results  of  our  investigations  indicated  that  the  part  of  wintering  larvae 
did  not  pupate  in  the  spring  of  the  next  year.  They  remained  in  the  soil  even  two 
years. 

The  occurrence  of  C.  merceri  larvae  in  high  level  of  their  popuation  reduces 
the  yields  and  seed  value  of  the  meadow  foxtail  grass.  The  investigations  indicated 
(Golçbiowska,  Romankow,  1968)  that  the  increase  of  the  larvae  population  in  the  spi¬ 
kelets  caused  the  increase  of  number  of  the  empty  spikelets  and  reduced  the  weight 
and  seed  germination  power  (about  80%  as  compared  to  the  check  healthy  seeds). 

In  connection  with  the  great  economic  importance  of  C.  merceri  the  investiga¬ 
tions  on  chemical  control  was  conducted  (Golçbiowska,  Romankow,  1968).  Laboratory, 
microplot  and  field  experiments  were  made.  The  results  of  laboratory  and  microplot 
experiments  indicated  the  high  effectiveness  of  BHG  preparations  applied  to  the  soil 
surface  in  the  spring.  A  single  dusting  or  spraying  in  the  early  spring  destructed 
the  larvae  before  pupating  and  reduced  the  number  of  emerging  flies.  Especially, 
it  was  observed  in  the  first  year  after  the  treatment.  The  field  studies  confirmated 
the  effectiveness  of  used  chemicals  against  the  wintering  larvae  in  the  soil.  As  a  re¬ 
sult  was  observed  the  reduction  of  the  percentage  of  the  spikelets  infestation  and 
the  number  of  the  larvae  in  one  ear.  This  treatment  did  not  protect  the  meadow 
foxtail  grass  plantations  before  the  migration  of  the  flies  from  the  neighbour  areas. 
Therefore,  in  the  province  of  Rzeszów  and  Gdansk  was  carried  out  the  dusting 
or  spraying  of  the  meadow  foxtail  grass  during  the  vegetation  period  with  organo- 
phosphorus  and  chlorinated  hydrocarbon  insecticides.  The  insecticides  applied  several 
times  during  the  flight  of  the  flies  caused  the  decrease  of  infestation  percentage 
of  ears  and  reduced  the  number  of  the  larvae  in  th  spikelets  of  the  meadow  grass. 
The  investigations  on  this  mean  of  chemical  control  are  continued. 


EINFLUSS  DER  RAPSGLANZKÄFERSPRITZUNG  AUF  DIE  ENTOMOFAUNA 

DES  WINTERRAPSES 

A.  Goos,  K.  Klein 
(Wroclaw,  Poland) 

Unsere  Arbeit  hatte  zum  Ziel  die  Beantwortung  der  Frage,  ob  und  in  welchem 
Ausmass  wird  die  Entomofauna  der  Winterrapses  durch  die  richtig  durchgeführte 
Rapsglanzkäferspritzung  beeinflusst. 

Die  Versuche  wurden  in  der  Umgebung  von  Wroclaw,  auf  den  Winterrapsfeldern 
der  Versuchsgüter  Swojec  (1962 — 1964)  und  Pawlowice  Wielkie  (1965 — 1966)  durchge¬ 
führt.  In  jedem  Jahr  hat  man  je  einen  Versuch,  mit  zwei  grossen  (25X50  m,  später 
50X50  mj  Parzellen,  das  heisst  einer  behandelten  und  einer  Kontrollparzelle  —  durchge¬ 
führt.  Aus  jeder  Parzelle  hat  man  während  jeder  Kontrolle  je  4 — 6  Proben  entnommen. 
Man  hat  die  grossen  Parzellen  ausgewählt,  um  die  Beweglichkeit  der  Objekte  min¬ 
destens  teilweise  zu  eliminieren. 

Die  Spritzungen  wurden  mit  DDT  +  Lindan  Mitteln  in  der  vorgeschriebenen  Kon¬ 
zentration  und  600  1  Brühe  pro  Hektare  mit  der  Motorspritze  (Anbau  Sprüh-  und 
Stäubegerät  S  293/4,  auf  dem  Geräteträger  RS  09,  Produktion  des  VEB  Bodenbearbei¬ 
tungsgeräte,  Leipzig,  DDR)  durchgeführt.  Die  Termine  der  Spritzungen  wurden  je 
nach  dem  Flug  des  Rapsglanzkäfers  (4 — 5  Käfer  pro  Pflanze  im  Durchschnitt)  und 
der  Entwicklung  des  Rapses  gewählt.  Die  Spritzungen  wurden  vor  der  Blüte  des 
Rapses,  nur  die  zweite  Spritzung  im  Jahre  1963  am  Anfang  der  Blüte  durchgeführt. 

Das  Wetter,  je  nach  Jahr,  war  verschieden,  und  die  Länge  der  Wirksamkeit  des 
Mittels  hängte  sehr  stark  davon  ab. 

Die  Feldbeobachtungen  wurden  von  frühem  Frühling  bis  mindestens  zum  Ende 
der  Rapsblütezeit  geführt.  Die  Populationsschwankungen  des  Rapsglanzkäfers,  der  Hy - 
menoptera  —  Parasitica  und  der  Diptera  hat  man  hauptsächlich  mittels  der  Gelb- 
schalen  nach  Möricke  (Möricke,  1951;  Fröhlich,  1956;  Fritsche,  1957),  jene  der  Cara - 
bidae  und  Staphylinidae  mittels  den  im  Boden  eingegrabenen,  mit  Aethylenglykol 
gefüllten  Fanggläsern  (Steiner  u.  a.  1963)  kontrolliert.  Als  Ergänzung  der  Beobachtun- 
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gen  hat  man  noch  die  Rapsglanzkäfer  aus  4x25  bzw.  4X50  Pflanzen  in  die  Probeglä¬ 
ser  abgeschüttelt.  Diese  Proben  dienten  hauptsächlich  zur  Bestimmung  der  Wirksam¬ 
keit  der  Spritzung. 

Den  Einfluss  auf  die  Population,  im  Vergleich  zur  Kontrollparzelle,  hat  man  nach 
der  etwas  modifizierten  Abbotsformel  berechnet: 


wo:  K— Anzahl  der  Individuen  auf  der  Kontrollparzelle; 


A=  » 

» 

» 

auf  der  behandelten  Parzelle; 

1=  » 

» 

» 

vor  der  Behandlung; 

2=  » 

» 

» 

nach  der  Behandlung. 

Die  Ergebnisse  mit  dem  Zeichen  Minus  ( — )  bedeuten  also  die  Verminderung,  jene 
mit  dem  Zeichen  Plus  (  +  )  die  Vergrösserung  der  Populationsdichte  im  Vergleich 
zur  Kontrollparzelle. 

Das  gesammelte  Material  wurde  im  Alkohol  aufbewahrt,  segregiert  und  schritt¬ 
weise  bestimmt. 

Die  Wirksamkeit  der  Spritzungen  gegen  Rapsglanzkäfer  war  in  allgemeinen  gut 
bis  sehr  gut,  aber  die  zahlenmässigen  Ergebnisse  hängten  von  der  Bestimmungsart 
und  der  Witterung  ab.  Bei  kühlerem  Wetter  und  deswegen  kleinerer  Beweglichkeit 
des  Rapsglanzkäfers  sind  die  Angaben  aus  den  Gelbschalen  niedriger  als  jene,  die 
durch  abschütteln  gesammelt  wurden. 

Aus  den  Gesammtergebnissen  der  Fänge  in  die  Gelbschalen  kann  man  nicht  viel 
sagen.  Die  Unterschiede  werden  durch  die  Dauer  des  Fangens  verschleiert.  Die  ge¬ 
nauere  Betrachtung  der  Ergebnisse  der  Jahre  1964 — 1965  während  der  ganzen  Dauer 
der  Kontrollen  lässt  annehmen,  dass  der  Einfluss  der  Spritzungen  gegen  Rapsglanzkä¬ 
fer  auf  die  Gruppen  der  Ihjmenoptera  —  Parasitica  und  Diptera  schwach  war. 
Der  Einfluss  auf  Diptera — Brachycera  war  ungleichmässig.  Die  Unterschiede  waren 
statistisch  gesichert  nur  für  Parasitica  im  Jahre  1964.  Die  deutlichsten  Unterschiede 
zwischen  behandelter  Parzelle  und  Kontrollparzelle  lassen  sich  nur  im  Jahre  1964 
beobachten  und  darum  möchten  wir  diese  Ergebnisse  kurz  besprechen. 

Die  Wirksamkeit  der  Spritzung  im  Jahre  1964,  bestimmt  durch  Abschütteln  der 
Rapsglanzkäfer,  war  gut  bis  sehr  gut,  dauerte  aber  nicht  zu  lange  an.  Die  Spritzung 
wurde  am  Anfang  der  längeren  Anflugzeit  der  Käfer  durchgeführt  und  darum  sind  die 
Unterschiede  nicht  so  deutlich  in  den  Gelbschalen  zu  beobachten.  Die  zweite  Spritzung 
wurde  nicht  durchgeführt,  weil  zu  dieser  Zeit  der  Raps  zu  Blühen  begann.  Der  Einfluss 
auf  die  beiden  Gruppen  der  Diptera,  d.  h.  Brachycera  und  Nematocera ,  war  undeut¬ 
lich  und  statistisch  nicht  bewiesen.  Aehnliches  konnte  man  auch  in  früheren  Jahren 
beobachten  (Kleinowa,  1966). 

Der  Einfluss  auf  Hymenoptera  —  Parasitica  war  dagegen  deutlich,  und  bis 
18  V  1964  statistisch  bewiesen,  im  Gegenteil  zu  anderen  Jahren,  wo  dieser  Einfluss 
viel  schwächer  und  meist  statistisch  nicht  bewiesen  war.  Es  wurde  niemals  die  völlige 
Vernichtung  dieser,  meist  nützlichen  Insekten  beobachtet. 

Aus  den  von  uns  in  die  Gelbschalen  gefangenen  Hymenopteren  der  Parasitica 
Gruppe,  haben  wir  am  zahlreichsten  die  Angehörigen  der  Familien  Ichneumonidae 
und  Mymaridae  festgestellt.  Etwas  weniger  zahlreich  waren  die  Familien  Braconidae 
und  Proctotrupidae.  Die  Bestimmung  bis  zu  den  Gattungen  und  Arten  ist  noch  nicht 
beendigt. 

Was  die  laufenden  Insekten  —  Carabidae  und  Staphylinidae  —  anbelangt,  haben 
wir  die  Kontrollen  während  der  Jahre  1965  und  1966  geführt.  Auch  auf  diese  Gruppe 
der  Insekten  war  der  Einfluss  der  Spritzung  nicht  zu  stark,  aber  dafür  andauernd. 

Der  ungünstige  Einfluss  auf  Staphylinidae  war  stärker  als  auf  Carabidae.  Die  Unter¬ 

schiede  zwischen  der  Kontroll  und  behandelter  Parzelle  waren  statistisch  nicht  ge¬ 
prüft.  Die  Bestimmung  bis  zur  Gattung  und  Art  wurde  noch  nicht  beendingt.  Die  zahl¬ 
reichsten  Gattungen  bzw.  Arten  aus  der  Familie  der  Carabidae  waren  im  Jahre  1965 
die  folgenden:  Bembidion  sp.,  Pterostichus  cupreus  L.  und  Platynus  dorsalis  Pont. 

Aus  den  durchgeführten  Versuchen  lässt  sich  vorläufig  sagen  dass: 

1.  Ausser  dem  Einfluss  auf  Rapsglanzkäfer  konnte  man  auch  schwachen,  vor¬ 
übergehenden  Einfluss  auf  Diptera  und  Hymenoptera  ( Parasitica )  feststellen. 

2.  Der  negative  Einfluss  auf  Hymenoptera  dauerte  ca.  zwei  Wochen  lang.  Nach 

dieser  Zeit  glichen  sich  die  Unterschiede  aus,  aber  im  Jahre  1964  war  der  Unter¬ 

schied  andauernder. 

3.  Den  negativen  Einfluss  auf  Hymenoptera  ( Parasitica )  konnte  man  nicht 
in  jedem  Jahr  beweisen. 

4.  Der  Einfluss  auf  Carabidae  und  Staphylinidae  war  auch  nicht  zu  stark,  aber 
andauernd,  und  zwar  war  er  stärker  auf  Staphylinidae  als  auf  Carabidae. 
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BJIHHHHE  OEPAEOTKH  nOHBBI  HA  CHHHŒHHE  HHCJIEHHOCTH 

SITONA  GERM. 


N.  N.  Gorbunova  —  H.  H.  TopbyHOBa 

(EejiopyccKuü  HayHHO-uccjiedoearejibCKuü  uiicTuryr  3eMjiedejiusi,  fKoduno,  CCCP) 

OTflejioM  3am;HTLi  pacTGHnn  BejiopyccKoro  HayuHO-Hccjie^oBaTejibCKoro  HHCTHTyTa 
aeMJieflejran  HecKOJibKO  Jiex  H3yuajiocb  BJiHHHiie  Jiymemm  h  ftHCKOBaHHH  n  oubli  na 
CHHJKeHHe  UHCJieHHOCTH  KJiyÖeHLKOBLIX  ßOJirOHOCHKOB  ( Sitona )  —  OCHOBHLIX  BpeÆHTeJieii 
6060BLIX  KyjiLTyp. 

B  BeJiopycCKOH  pecnyÖJiHKe  3aperHCTpnpoBaiio  13  bh^ob  Sitona :  S.  lineatus  L 
S.  crinitus  Hbst.,  S.  griseus  F.,  S.  hispidulus  F.,  S.  sulcifrons  Thnb.,  S.  flavescens 
Marsh.,  S.  puncticollis  Steph.,  S.  cylindricollis  Fahrs.,  S.  humeralis  Stph.,  S.  tibialis 
Hbst.,  S.  suturalis  Steph.,  S.  callosus  Gyll.,  S.  lineellus  Bonsd.  Ochobiilimii,  nanbouee 
nmpoKO  pacnpocTpaHeHHLiMii  hbjihiotch  nepBLie  7  bh^ob,  a  S.  cylindricollis  h  S.  hume- 

Ta6jinn¡a  1 


Ibiybima  3ajieraimH  jihuhhok  Sitona  b  BereTapnomiLiii  nepnoA.  MmiCKan  o6ji. 


^IncjieHHOCTb  Sitona, 

°/ 

/o 

TjiyGima, 

juomiH 

ropox 

KJieBep 

flOHHIIK 

jiropepna 

ess 

S.  griseus 

S.  lineatus 

S.  sulci- 

S.  hi  spi  du- 

S.  flau. 

S.  flaues- 

S.  cylindri- 

S.  crinitus 

frons 

lus 

S.  hispidul. 

cens 

collis 

0-5 

50.4  \  O/i  0 
30.9  J  01,0 

83.6 

100 

100 

81.6 

85.0 

100 

5—10 

11.8 

— 

— 

11.3 

15.0 

— 

10—15 

16.5 

4.6 

— 

_ 

5.0 

- 

_ 

15—20 

— 

— 

— 

2.1 

— 

— 

20—25 

2.2 

— 

— 

— 

— 

— 

— 

HToro  .  .  . 

100 

100 

100 

100 

100 

100 

100 

T  a6  jinpa  2 


BjiHHHne  nocjieybopouHoro  jiymemiH  n  ^ncKOBamiH  CTepnH  6oooblix 

Ha  rnbejiL  Sitona.  MmiCKan  o6ji. 


MecTO  h  ron 
npoBejieHHH 
ontrra 

KyjibTypa 

BapnaHTbi  onbiTa 
(KOHTpojib  6e3  o6pa- 
6OTKH  nOHBbl) 

B  HH 

Sitona 

Hhcj] 

JIHUHHOK 

H  KyKOJIOK 
na  1  M2 

[O  Siton 

%. 

K  KOH- 
TPOJHO 

a 

rnôejib, 

% 

3a3em>e,  1961 

Bnua 

KOHTpOJIL 

402 

100 

0 

Jlymemie 

45 

11.1 

89 

KOHTpOJIL 

1  » 

527 

100 

0 

Jlympime 

/  * 

48 

9.0 

91 

ÎKoahho,  1965 

JIiormH 

KOHTpOJIL 

Ì  0 

170 

100 

0 

y3KO- 

Jlynjemie 

1  O  •  1>S(ÏUS 

20 

11.7 

88 

JIHCTHHH 

1966 

KjieBep 

KOHTpOJIL 

HpeoôJiaAaeT 

348 

100 

0 

KpaCHMH 

T^HCKOBaHHe 

S.  flavescens 

68 

19.5 

80.5 

1967 

To  >Ke 

KOHTpOJIL 

196 

100 

0 

JJncKOBaHHe 

38 

19.0 

81 

1968 

»  » 

KOHTpOJIL 

400 

100 

0 

JÎHCKOBanne 

17 

4 

96 
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ralis  b  3HaanxeabH0M  KOJiHHecTBe  oönxaiox  jiHJHb  Ha  pohhhkg  h  mopepHe.  nocjieflime 
4  BHga  Bcxpeaaioxca  ii3pepKa  h  xo3aücxBeHHoro  3iiaaeHHH  ne  HMeioT. 

Ha  pepHOBO-nog3oaHcxbix  noaßax  BejiopyccHH  ocuoBHaa  Macca  aiiaimoK  h  KyKO- 
.JiOK  ciiToii  3ajieraeT  na  rayoime  po  10  cm,  a  Ha  KaeBepuipax,  poHHHKe,  aiopepHe  — 
Bacio  y  caMOH  noBepxHOCTii  (xaöa.  1). 

no3TOMy  npoTHB  9TIIX  Bpepnxenen  3pecb  3(|)(|)eKTHBHLi  ayipeirae  h  pncKOBamie 
noBBbi  b  nepuop  hhhhhohhoh  $a3bi  h  oKyKJiiiBaHHH  poaroHocHKOB.  Ü3  pamibix  xa6a.  2 
bhpho,  axo  b  pe3yjibTaTe  nocJieyöopoHHoro  ayipeHHa  CTepHH  opnoaexHHx  6o6obkix, 
a  TaKHíe  pncKOBarina  pepriHHbi  KaeBepnrpa  b  nocnepHHH  rop  nojib30BaiiHH  yaacxKOM, 
rn6ejib  Bpopuieaen  pocxnraex  80—96%. 

TjiyÓHna  oópaSoxim  hohbbi  onpepeaaaacb  rayómioñ  3ajieraHHH  jihhhhok  h  KyKo- 
aoií  (0 — 10  cm),  a  BpeMH  ee  npoBepeiraa —  cponaMH  MaccoBoro  oKyKJiHBaiiHH  bmpob, 
npoTHB  KOTopbix  nanpaBjiHJiocb  paimoe  MeponpnaxHe. 

Ha  nojiflx  H3-nop  KJieBepa  pncKOBamie  caepyex  BbinojiHHTb  b  nocaepiran  rop  nojib- 
30BaHHH  yaacTKOM.  Ha  noceBax  aionima,  bhkh,  cepapeaabi,  ropoxa  h  ppyrnx  opHoaex- 
HHX  6o6osbix  KyjibTyp  nepep  Bcnamnoi  caepyex  npoBopnxb  ayipemie  hjih  pncKOBaHne 
noHBbi  TaM,  rpe  3eaeHbie  pacxenna  CKamHBaiOT  Ha  KopM  CKOTy,  a  xaKHîe  b  cayaae 
yóopKH  ropoxa  pan  peaeií  KOHcepBHpoBaHHa  b  cpoKH  po  Bbiaexa  JKyKOB  HOBoro  hoko- 
aenua.  3ana3pbiBamie  c  oöpaöoxKoä  CHHJKaex  3<|)<|)eKXHBH0CXb  MeponpnaxHH. 

Bo  Bcex  cayaaax  nocae  piicKOBamm,  a  Tanate  ayipeHna  (b  2—3  caepa)  Bcnamna 
Hpoii3Bopiixca  ne  paHbHie,  aeM  aepe3  5—7  pHeñ.  CpoKH  oôpaèoxKH  MoryT  Koaeöaxbca 
B  3aBHCHM0CTH  OT  MeXCOpoaOriiaeCKHX  II  HOaBeHHO-KaiIMaTHaeCKHX  ycaOBHH. 


B03HHKH0BEHHE  nPOU,ECCOB  CAMOPEryJIHIJHH  B  ArP0EM0U,EH03E 

nPH  AJII1TEJIBHOIÏ  MOHOKyJIBTyPE 


T.  G.  Grigorieva  —  T.  P.  TparopbeBa 
(BcecowsHbiü  uncTUTyr  3au{UTbi  pacreHuü,  Jlenumpad ,  CCCP) 

npeo6pa30BaHHe  aeaoBeKOM  npnpopHbix  aaHpma(|)xoB  npepcxaßaaex  coöoii  öbicxpo 
pacnpocxpaHaiorpHHCH  ppopecc,  Koxopbiñ  b  OoabmeH  nan  MeHbmeií  CTeneHH  npo- 
HBaaeTca  b  name  BpeMa  na  Been  noBepxHOCTH  naaHeTbi. 

npeoöaapaioigHMH  b  aaHpma(|)xe  cTaHOBHTca  pa3anaHbie  BapnaHTbi  KyabTypHbix 
6nopeH030B,  a  npeoSaapaioigHMH  cnocoóaMH  B03peabiBaHHa  ceabcK0X03ancxBeHHbix  pa- 
cxemiñ  no  Mepe  yennemia  MexaHH3aprm  CTanoBHTca  MOHOKyabTypa. 

HeaoBeK  cthxhhho  nbixaexca  co3paBaxb  bo3mohího  6oaee  npocTbie  n  KopoTKHe  perni 
HHTaHHa,  npn  KOTopbix  b  iipeaae  (KOHeano,  yTonnaecKOM)  npopypeHxoM  CTaHOBHTca 
ToabKO  opno  KyabTypHoe  pacxeHHe,  a  epmicxBeHHbiM  ero  noxpeónxeaeM  —  aeaoBeK. 

^eñcxBHxeabHO,  B03peabiBamie  KyabTypHbix  pacxeHHH  Ha  MecTe  pa3pymeHHbix  npn- 
pogHbix  6nopeH030B  Heii3MeHHO  conpoBOjKpaexca  yKopoaemieM  penen  HHTaHiia  h  o6ep- 
HeimeM  BnpoBoro  pa3Hoo6pa3Ha  cfrayHbi,  axo  npHBopux  k  Hapymeimio  sKoaornaecKon 
CTaonabHOCTii  coo6ni¡ecTB  n,  .nan  opHO  H3  caepcxBHH  axoro,  k  B03HHKiiOBeHiiio  MaccoBbix 
pa3MiioaíeHHÍi  Bpepiibix  HacenoMbix. 

EoabiHiiiicxBo  anoaoroB  npapepaniBaexca  xoro  MHeHHa,  axo  b  ycaoBiiax  Mononyab- 
xypbi  aaönabHocxb,  cBoñcxBeHHaa  noaeBbiM  arpo6nopeno3aM,  a  caepoBaxeabno,  h  yrposa 
pa3MHO/KeiiiiH  b  mix  BpegHxeaeñ  B03pacxaiox.  OpnaKO  H3yaeHnc  b  xeaemie  6oaee  10  aex 
3aK0H0MepH0CXeñ  B03IIHKHOBeHna,  (|)OpMHpOBaHHa  H  pHHaMHKII  ÍKHBOXHblX  KOMnaeKCOB 
b  noceBax  nmeHnpbi  npii  B03geabiBaHHH  ee  b  ycaoBHax  MOHOKyabxypbi  Ha  oöninpHbix 
MaccHBâx  pacnaxariHbix  b  HepaBHee  BpeMa  Ka3axcKHx  cxeneñ  paex  ocHOBaima  k  cy- 
rpecxBOBamiio  hhbix  npepcxaBaeHHH  no  sxoMy  Bonpocy.  ^aa  ero  paccMOxpeima  OKa3bi- 
Baexca  ypoÓHbiM  Bbipeanxb  HecKoabKO  nocaepoBaxeabHbix,  cMenaioipHx  ppyr  ppyra 
axanoB  b  (|)opMHpoBaHHH  HíHBoxHbix  KOMnaeKCOB  Ha  noaax  b  ycaoBiiax  MonoKyabxypbi 
nmeHiipbi,  iiaaimaa  c  nepBoro  ropa  ee  noceBa  nocae  pacnamKH  cxenn. 

nepBbiií  3xan  —  KopeHHoe  npeo6pa30BaHne  aaHpma(|)xa  30Haabm>ix  KOBbiabHbix  cxe- 
neñ;  rn6eab  nonyaapim  rpoMapHoro  óoabiuHHCXBa  peaniiHbix  opraHH3MOB ;  pHHaMHae- 
CKoe  B03pacxaHne  niipnBHpyaabHoro  oönana  HeMHornx,  raaBHbiM  o6pa30M  BpepHbix, 
BnpoB  (i>Hxo(J)aroB  h  $opMHpoBaiffle  xiiHHaecKHx  aepx  (^ayHHcxnaecKoro  KOMnaenca, 
CBoncxBeHHoro  nmeHHaiibiM  arpo6nopeH03aM. 

Bxopoii  3xan  —  MonoKyabxypa  mnemipbi  b  npopoanieniie  nepBbix  xpex-aexbipex 
aex;  coxpaHaioipeeca  KpaÜHe  BbicoKoe  o5nane  nonyaapnn  HeMHornx  BpepHbix  (|)hxo- 
c|)aroB,  oöegHemie  cooörpecxBa  xhiphhmh  rpynnupoBKaMH,  axo  onpepeaaex  co6oh  Kpan- 
HioK)  aaönabHocxb  3KoaornaecKoñ  oöcxaHOBKH.  B  axox  nepuop  B03HHKaa,  pacnpocxpa- 
Hnaacb  Ha  rpoMapHyio  xeppnxopnio  h  noaxn  3axyxaa  Maccosaa  iiHBa3iia  cepon  3epno- 
Boii  coBKH  —  Hadena  sordida  Bkh.  I(3X0X  Bnp  mripoKO  pacnpocxpaneH  b  CeBepHOM 
Ka3axcxane  b  peaiiimbix  cxapnax,  rpe  nonyaapna  ero  oxanaaexca  öoabinoii  pa3peaíen- 
nocxbio). 
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Tpexnñ  9Tan  —  npoAoa/Kaiomaaca  MOHOKyanxypa,  ftaJiKHeHiuan  cyicpcccHH  $aynBi, 
B03pacxaioHjaa  c  ro^aMii  CTaóiuinsai^HH  aKoaoranecKou  odcranoBKH,  Koxopaa  npo- 
flBJiaeTCH,  Bo-nepBBix,  b  nonojiHemiH  ônoi^oHosa  hoblimh  naeHaMii,  bo-btoplix,  b  chh- 
jKeHiiii  odmeiï  nncaemiocxii  hîiibothopo  HaceaeHua  h  cpe^Hero  odnaiia  BH^a. 

AHTponoreiiHbiii  (Jmaxop  (noceB,  BBipaipiiBaHiie  ypoa^aa,  H3i>HXHe  ero  Goaanieñ 
aacTH  h  norpeôemie  b  nouBy  Apyron,  MeHBHien  nacra),  riOAniineHUBiH  toaoboh  h 
Ce30HH0Û  piITMHKe,  CXaiIOBHXCa  MOHJHBIM  c|)aKTOpOM  OXOOpa,  (JopMHpyiOIipiM  Cnen,H^)H- 
necKHe  u,eH03Bi,  oxanaaioin.Heca  ox  KpaxKOBpeMeHHO  cym;ecxByK)iri¡nx  SHannxejiBiioü 
cxeneiiBio  ycxonniiBocxii. 

yBeannemie  BiiAOBoro  pa3Hoo6pa3Ha  jkhboxhbix  npn  AanxeaBHoa  MOHOKyanxype 
onpefleaaexca  ijeaBiM  phaom  ycaoBHH*.  BO-nepBBix,  npHBaenerraeM  aaceKOMBix,  naxaio- 
mnxca  na  copiiBix  pacxeHnax,  b  cBa3H  c  $opMHpoBamieM  aa  nonax  nocxoaHiioro  apyca 
copHanoB  (o  pojiH  copHaKOB  b  KopHeBOM  naxaHHH  pacxeiran  cyin,ecxByiox  npoxHBono- 
aoaiHBie  xohkh  3pemia);  BO-BxopBix,  aKKyMyaaipiei  MHorax  xhiijhhkob,  npiiBJieneHHBix 
pBixaocxBK)  hohbbi  n  BBipaBHeHHOH  cxpyKxypoH  ee  noBepxHocra  b  pe3yanxaxe  e>Ke- 
roAHBix  o6pa6oxoK.  IlamHa  co3Aaex  yAodHyio  apeHy  oxoxbi  ^¡jih;  dBicxpo  öeraioipax 
xhhjhbix  JKyKOB  Carabidae ,  npeflCxaBJiaiomiix  Hvii3HeHHyio  (|)opMy  «deryHOB»  (npe^- 
cxaBHxejiïï  poAOB  Carabus ,  Calosoma,  Bembidion,  Agonum,  Calathus ),  a  xaKHie  una 
xex  BiiAOB  iix,  KoxopBie  b  noiicnax  Aodbinn  3apBiBaioxca  b  nouBy  (MHorae  biïabi  poAa 
Pterostichus) .  B-xpexBiix,  odorameHneM  $ayHBi  bhabmh,  CBa3aHHBiMH  c  pa3aoaîeHHeM 
h  xpaHc^opMapHen  opraminecKoro  BemecxBa,  noxopoe  b  BHAe  ocxaxKOB  ypoaîaa  h 
cxepHn  eœeroAHo  3anaxHBaexca  b  nouBy;  B-nexBepxBix,  nonojraeiraeM  $ayHBi  Kaa  doaee 
peAKHMH,  xaK  h  doaee  Me30(|)HaBHBiMH  BHAaMii  oaarot^aroB,  odnxaiomHx  npeHMynje- 
cxBeHHo  na  a^koh  xpaBaancxon  pacraxeaBHOcra  bo  BaaamBix  peaHHHBix  cxan,nax 
aa  oxpupaxeaBHBix  aaeMeHxax  peaue^a,  xoxa  h  cnocoÖHBix  pa3BHBaxBca  Ha  KyjiBxypaoM 
pacxeHHH,  ho  He  npeACxaBaaiomHx  yrpo3Bi  ypoaiaio  (HenoxopBie  bhabi  3aaK0BBix  Myx, 
HanpiiMep  Meromyza  rossica  Fed.,  Chlorops  pannonica  Str.,  xpnncoB — Anaphothrips 
obscurus  Müll.,  Frankliniella  tenuicornis  Uz.  h  APyrE[e);  HaKOHen;,  b-hhxbix,  npHBaene- 
HneM  Ha  noaax  3epHO-  h  ceMeeAOB,  npeACxaBnxeaeñ  pa3anHHBix  rpynn  HaceKOMBix  — 
H 3  æyKOB  Pardileus  calceatus  Duft.,  bhabi  poAa  Amara ,  h3  KaonoB  Sphragisticus  nebu- 
losus  Fall,  h  APyrax,  cBH3aHHBix  c  HeH36eaîHOH  Ha  noaax  KyaBxypHBix  3aaKOB  npo- 
CBinBK)  3epHa. 

Baamyio  $yHKii;Hio  dapnepHBix  MexaHH3MOB  BBinoaHaiox  ocodeHHo  MHoronncaeiraBie 
xhiahhkii  HanouBeHHoro  apyca  (îKyîKeaimBi,  MypaBBH,  nayKH),  KoxopBie  npeACxaBaaiox 
codoü  «oceAao-cxaHAapxHyio»  nacxB  noaeBBix  6ii0H,eH030B  (Schwenke,  1953). 

Cxa6iiaH3aii,HH  aKoaornnecKOH  odcxaHOBKH  b  ycaoBHax  MOHOKyanxypBi,  npoAoaacaio- 
njeñca  6oaee  5—6  aex  noApaA,  npoaBaaexca  b  3aMexHOM  naACHiin  no  cpaBHerraio  c  nep- 
BBiMH  roAaMH  B03AeaBiBaHiia  KyanxypBi  ypoBHa  nncaemiocxH  nonyaapHH  BpeAHBix 
HaceKOMBix,  npeAcxaBaeHHBix  3AecB  raaBHBiM  odpa30M  MOHopHKanaHBiMH  bhabmh. 
B  noaxopa  pa3a  conpamaexca  ypoBeHB  nncaeHHoexn  nonyaan,HH  Haplothrips  tritici 
Kurd.,  b  Asa-xpii  pa3a  nonyaapim  Chaetochema  aridula  Gyll.,  Ch.  hortensis  Geoffr., 
Phyllotreta  vittula  Gyll.,  Trigonotylus  ruficornis  Geoffr.  OneHB  ciiaBHO  conpaxiiaca 
no  cpaBHemiio  c  toaom  MaccoBoü  iiHBa3HH  ypoBeHB  uncaeHHOcxii  naiidoaee  arpeccHB- 
Horo  BpeAnxeaa  b  30He  Hadena  sordida  Bkh.  3a  agchxb  aex,  HCxeKnrae  nocae  Macco- 
Boro  pa3MHO/KeHHH  3xoro  BpeAiixeaa,  nncaeHHocxB  ero  ncnBixBiBaaa  BiianHxeaBHBie  ko- 
aeôaHHa,  OAHHaKOBO  bo  Bce  toabi  OKoao  cpeAHero  ypoBHa  r  10—12  pas  6oaee  HH3Koro, 
neM  b  roA  HHBa3Hii. 

Cxa6HaH3au;Ha  nnieHHHHBix  arpo5Hon,eii030B  h  îkhboxhbix  KOMnaeKCOB  b  hiix  b  yc- 
aoBiiax  MOHOKyaBxypBi,  Hacxynaiomaa  b  pe3yaBxaxe  ecxecxBeHHoü  cyKH¡eccHH,  nponc- 
xoAam,eH  hoa  hocxohhhbim  A^BaeHneM  piixMimecKH  noBxopaioiAeroca  aHxponnnecKoro 
<£aKxopa,  npeAcxaBaaex,  oneBHAHO,  3aKOHOMepHBiü  npon,ecc. 

CaeAyex  HMexn  b  BHAy,  OAHano,  nxo  xeneHHe  axoro  npon;ecca  Moa<ex  6bixb  KopeH- 
HBiM  oôpa30M  HapymeHo  b  xom  caynae,  ecan  MoiioKyanxypa  Kan  arporioMHnecKHH 
npneM  öyAex  conexaxBca  c  hocxohhhbimh  h  npoBOAHiAHMHca  Ha  ôoaBinnx  naomaAHX 
XHMimecKHMH  o6pa6oxKaMH  b  ôopBÔe  c  BpeAiixeaaMH.  ^eao  3aKaionaexcH  b  xom,  hxo 
XHMHnecKHe  oôpaôoxKH  AeñcxByiox  b  xom  ate  HanpaBaeHHH,  nxo  h  MOHOKyaBxypa 
b  nepBBie  toabi  ee  cymecxBOBaHiia  (rpnropBeBa  h  3aeBa,  1964).  Ohh  BBi3BiBaiox  raôeaB 
3HanHxeaBHOH  nacxn  îKHBOXHoro  Haceaemra,  em;e  ôoaBine  oöeAHaiox  cooômecxBO,  Ha- 
pymaiox  ero  öapaepHBie  MexaHii3MBi,  CBH3aHHBie  c  AeHxeaBHOcxBio  xhih;hbix  h  napa3H- 
ranecKHX  rpyniuipoBOK  h,  oxöpacBiBaa  ecxecxBeimo  npoxeKaiomyio  cyapeccHio  Ha  Ha- 
naaBHBie  ee  axanBi,  cnocoöcxßyiox  xeM  caMBiM  noAAep>KaHHio  h  ycnaemno  aaônaBHOcxH 
aKoaornnecKOH  oôcxaHOBKii  Ha  noae. 

Bo3HHKaex  ein;e  oahh  Bonpoc,  cBa3aHHBiü  c  paccMoxpeHneM  BauaHna  ceBoodopoxa 
Ha  cxa6HaH3an,nK)  Ha  noaax.  EABa  an  ceünac  mohîho  a^tb  Ha  Hero  HcnepnBiBaioin;HH 
oxBex,  HMea  b  BHAy  odmiipuBiii  h  pa3HOo6pa3HBiü  npyr  MeponpnaxHH,  KoxopBie  BKaio- 
naex  b  ceda  noHaxue  ceBOodopoxa.  ÔAiiaKO  caMBiü  (Jianx  CMeHBi  pacxuxeaBHoro  nonpoBa, 
KoxopBiii  npeAycMaxpHBaexca  poxapnen  KyaBxyp  b  ceBoodopoxe,  Aaex  ocHOBaHna 
b  cBexe  H3ao>KemiBix  ashhbix,  nepecMoxpexB  ero  Bananne  Ha  AHHaMiiKy  BpeAHBix  aae- 
MCHXOB  (JmyriBi  b  arpodnou;eH03e. 


22  Tpyaw  XIII  M3K 


337 


ArPOTEXHHHECKHE  II PHE Mbl  3AIU;HTbI  3EPHOBEIX  KYJIbTYP 

OT  BPEAHblX  HACEKOMBIX 


K.  P.  Grivanov  —  K.  EL  r  p  n  b  a  h  o  b 

(HayHHo-uccjiedoeaTejibCKuü  uhctutijt  ceJibcnoeo  xossiücrea 
lOzo-BocTona  CCCP,  Caparoe,  CCCP) 

EteyaeHne  arpoHOMiiHecKiix  npneMOB  3ain,HTbi  3epHOBbix  KyjiLïyp  ot  HacenoMbix 
CBii^eTejifcCTByeT  o  öoabmon  3<|)(|)eKTnBH0CTn  npnMeHemia  hx  b  caegyioipiix  nanpaBjie- 
HHHX:  1)  C03gaiIIIH  ÔJiaronpHHTHBIX  yCJIOBHH  gaa  pa3BHTIIH  paCTeHHH;  2)  B03geHCTBIIH 
Ha  HiicjieHHOCTB  nonyaapnn  HaceKOMLix  HanpaBJieHHBiMii  npneMaMii  arpoTexmiKH; 
3)  HHTerpapnii  arpoTexHnaecmix  h  xiiMnaecKnx  MeTOgOB.  Tan,  HanpnMep,  b  rogbi 
HHTeHCHBHoro  pa3MHO>KeHHH  Oscinella  pusilla  Meig.  copTa  apoBon  nmeHiipbi  MecTiion 
ceaenpun  TepnioT  npogyKTHBHbix  CTeôaen  b  HecKOJibKo  pa3  MeHbine  n  gaiOT  ypoæaii 
b  gBa  pa3a  Bbime  no  cpaBHeHHio  c  HHopanomibiMH.  IIpn  onTHMaJibHbix  cponax  nocesa 
aaMeua  noBpeHigeHHbix  CTeÖJieä  öbiao  25.7%,  na  noceBax  c  ono3gamieM  na  10  gHen — 
46.3%.  Ypoæan  öbia  cooTBeTCTBeHHo  19.1  h  6.7  pel  ra.  3ageana  ceMaH  apoBon  nme- 
HHpbi  na  HopMajibHyio  rayönny  yMeHbmaeT  noBpeaigemiocTb  BcxogOB  b  5 — 10  pa3. 

HanpaBJieuHbie  npneMbi  arpoTexHHKH,  b  aacTHOCTii  nomiHBHoe  ayipemie  nojieö, 
rayöonaa  (14 — 15  cm)  MemgypagHaa  oöpaöoTKa  nponamiibix  KyjibTyp,  cncTeMaTnae- 
enaa  KyjibTiiBapna  ancTbix  napoB  b  nepiiog  oKyKaiiBamia  jinaimoK  xaeÖHoro  aiyna 
( Anisoplia  austriaca  Hrbst.)  conpaipaioT  ancaeHHOCTb  BpegiiTeaa  Ha  50 — 80%.  Yöopna 
mnemigbi  b  $a3e  naaaaa  bockoboh  cneaocTH  oöpenaeT  na  rnöeab  go  50%  nonyaapnn 
Kaona-aepenanmn  ( Eurij gaster  integriceps  Put.).  HHTerpnpoBamie  arpoTexHnaecKnx 
MeTogOB  no3BOJiaeT  saipHipaTb  Bcxogbi  ot  noBpeacgemiH  HacenoMbiMn  h  noBbiuiaTb 
ypoæan.  Ha  Bcxogax  nmemigbi  c  nocjienoceBHbiM  npiiKaTbiBamieM  noaßbi  raagmiMH 
KaTKaMH  3$(|)eKTHBH0CTb  (|)oc(|)opopraHHaecKHx  npenapaTOB  npoTHB  aepenaniKii  cmi- 
maeTca  na  25—30%,  a  ypoæan  Ha  2—3  u,  c  reKTapa.  BHeceHHe  b  noaßy  c  ceMenaMii 
nmeHHpbi  50  kt  rpaHyjinpoBaHHoro  cynep(|)oc^)aTa  c  goöaBKOii  2%  reuTaxaopa  chii- 
3HJIO  KOjmaecTBO  nornöimix  pacTemin  ot  npoBoaoamiKOB  ( Elateridae )  c  11.9  (b  koh- 
Tpojie)  go  0.8%  h  noBbicHJio  ypoamn  apoBon  nniemipbi  Ha  47%.  BHeceHHe  b  noaßy 
TaKoro  >Ke  KoanaecTBa  rpaHyjinpoBaHHoro  cynep(|)oc(J)aTa  c  raMMa-H30MepoM  rXIl,r 
conpargaeT  aiicaeimocTb  xaeöiioro  acyna  A.  austriaca  öoaee  aeM  na  80%. 


3HMOBKA  ryCEHHIi;  HBJIOHHOP1  nJIOAOÎKOPKH 
(i CARPOCAPSA  POMONELLA  L.) 

V.  A.  Grodsky  —  B.  A.  rpogcnnn 

(ynpauHCKuü  HayuHo-uccjiedoeareÄbCKuü  uhctutijt  3aujuTbi  pacTenuü,  Kuee) 

MHorne  ocoöeHHOcra  6hojiothh  C.  pomonella  go  nocaegHero  BpeMeHH  ocTaiOTca 
MaaoH3yaeHiibiMH.  TaK,  HanpnMep,  npoTiiBopeanBbi  cßegeHna  o  MecTe  3iimobkh  rycemiu;. 
B  HenoTopbix  paöoTax  yKa3biBaeTca,  uto  ocHOBHoe  KoanuecTBo  nx  3HMyeT  b  cagax 
na  nrraMÖax,  cneaeTHbix  bctbhx,  b  Tpergmiax  Kopbi  Ha  gepeBbax.  no  MHemno  paga 
nccaegoBaTeaen,  He3HaaiiTeabHoe  KoanuecTBo  rycemiu;  3anoa3aeT  Ha  3HMOBKy  b  noaßy 
b  npegeaax  npoenpiin  apoma,  b  pacTHTeabHyio  nogCTnany  n  Mycop,  b  xpaHa- 
ipyioca  Tapy. 

flan  H3yaeHna  btoii  CTOpoubi  önoaornn  aöaoHHoii  naogoampaii  na  lore  YCCP, 
b  naogoHocaipnx  cagax  C0BX03a  «KaMeima»  n  onbiTHon  MeanopaTHBHon  CTaiipnii  3a- 
nopoaicKon  oöaacTH  HaMii  öbiao  npoßegeHo  cnepnaabHoe  oöcaegOBamie  noaBbi  nog 
gepeBbHMH  b  npegeaax  iipoeapnii  npoHbi.  Onpegeaemie  KoanaecTBa  rycemiu;,,  3HMyio- 
ipnx  b  noHBe,  npoBognaocb  nyTeM  nocaonHbix  pacKonoK  n  otmbibkoh  kokohob  ii3 
noHBbi,.  OgHOBpeMeHHo  yuHTbiBaaocb  ancao  ryceHnu;,  3HMyK>iii,Hx  Ha  mTaMÖax  n  cne- 
aeTHbix  BeTBax  gepeßa. 

npn  3TOM  öbiao  BbiacHeHö,  aTO  2/3  ryceHnu;  3HMyiOT  Ha  rayÖHHe  1—3  cm  h  V3 
ray6a<e  —  Ha  rayöniie  3—5  cm.  B  pacTHTeabHbix  ocTaTKax  n  Mycope  KOKOHnpyioTca 
anmb  OTgeabiibie  rycemipbi.  OciioBHaa  Macca  ryceHnu;,  3HMyioin;Hx  b  noaße  b  npegeaax 
npncTBoabiioro  npyra  cocpegOToaeHa  OKoao  KopHeBon  mennn  (43—60%)  n  Ha  paccToa- 
HHH  0.5  M  ot  mTaMÖa  gepeßa  (25 — 29%).  C  ygaaemieM  ot  cTBoaa  KoanaecTBo  rycemiu; 
yMemanaeTCH  n  Ha  nepn^epun  KpoHbi  He  npeßbimaeT  3—4%.  B  cagax  c  ancTWMn 
MeaigypagbaMH,  oöpaöaTbiBaeMbiMH  b  TeaeHiie  roga,  b  noaßy  yxogHT  BgBoe  MeHbme 
ryceHnu;,  aeM  na  gepeBba.  Ecan  Meaigypagna  3agepHeiibi,  to  b  noaßy  yxogHT 
b  3—4  pa3a  öoabme  ryceHnu;,  aeM  Ha  niTaMÖ  n  cneaeTiibie  BeTBH.  BeceHHiie  oöcaego- 
BaHna  noKa3aan,  hto  Ha  nrraMÖax  gepeBbeß  nocae  3hmobkii  nornöaao  7%  rycemiu;, 
ß  xpaHaipenca  Tape  — 13%.  B  noaße  nornömnx  rycennu;  oöiiapyaceHO  ne  öbiao.  noaBa 
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Hagenmo  3am,iim,ajia  kokohbi  c  ryceHHn¡aMH  njiOAOKopKii  ot  napa3HT0B  n  xhhjhhkob, 
b  to  BpeMH  Kan  na  niTaMÔax  h  ckgjicthbix  BeTBHX  ^epeBteB  b  otagjibiibig  rogBi  ot  hhx 
nornöajio  AO  80%  3HMyioin¡HX  ocoöeä.  Tannivi  o6pa30M,  nouBa  HBjmeTCH  ÔJiaronpiiHTiiBiM 
MGCTOM  3HMOBKH  ryceHnn,  höjiohhoh  hjioao>kopkh,  odecneniiBaiomHM  COXpaiieHHe 

HHCJieHHOCTii  nonyjiHpnn  BpeAHTejm. 

06mienpH3HaHHbiM  hbjihgtch  to,  uto  Ha  3HM0BKy  yxogHT  rycGHHu;i»i  nocjieAHero  — 
naToro  B03pacTa.  Ilpii  oöcjiGAOBaumi  jiobuhx  hohcob,  naJiojKeHHBix  na  nrraiviÓBi  ab- 
PGBBGB,  6 BUIO  OÔHapyîKGHO,  UTO  B  0TA6JIBHBI6  T O ABI  HapHAy  C  ryCGHHpaMH  HHTOTO  B03- 

pacTa  (47%)  Ha  3HMOB«y  ynuin  rycGHnpBi  tpgtbgto  (8.3%)  h  ueTBepToro  (44.6%) 
B03pacT0B.  yxoA  rycGHim;  MJiaAinnx  B03pacT0B  Ha  3HMOBKy  OTMeuaeTCH  pgako  h,  no-Bii- 
AIIMOMy,  ÖBIBaGT  CBH3aH  C  pG3KHM  nOXOJIOAaiIHGM  B  KOIipG  nGpiIOAa  miTailHH  HX  B  nJIO- 
Aax  B  OTAGJIBHBIG  TOABI.  B  TGHGHHG  3HMBI  ryCGIIHABI  TpGTBGTO  B03paCTa  nOJIIIOCTBIO 
HOrHOaJIH,  BepOHTHO  H3-3a  HGnOArOTOBJIGHHOCTH  OpraHH3Ma  K  3HM0BKG. 


CHANGES  IN  THE  LOCUSTS  COMPLEX  OF  ORENBURG  STEPPES 

UNDER  THE  INFLUENCE  OF  THE  PLOUGHING  UP  VIRGIN  LANDS 

* 

V.  S.  Guseva  — B.  C.  TycGBa 
(Moscow  State  Pedagogical  Institute,  USSR) 

While  large  areas  of  virgin  lands  are  cultivated  the  threat  of  the  outbreaks 
of  non-gregarious  forms,  as  they  are  forced  to  concentrate  on  the  uncultivated  pat¬ 
ches  of  virgin  lands  inside  the  cultivated  territories,  appears. 

The  aims  of  this  research  include  the  analysis  of  ecological  distribution  of 
locusts  after  the  cultivation  of  the  virgin  lands  and  the  watch  up  regularities  of  the 
process  at  one  definite  stationary  place  for  several  years  in  succession. 

Besides  the  aims  were  to  find  out  the  places  of  localization  of  certain  groupings 
and  the  changes  of  their  structure  during  the  season.  The  observations  were  made 
in  1962 — 1964  in  Orenburg  region  in  the  districts  of  Kvarkeno  (forb  steppe  with 
Festuca  sulcata  and  Stipa)  and  Adamovka  ( Festuca  sulcata  —  Stipa  type  of  steppes)  — 
on  the  reserve  of  grain  ¡state  farm  "Kaindy — Kumaksky”  with  the  area  about 
100,000  ha  out  of  them  600,000  ha  of  fields. 

There  were  collected  more  than  10,000  specimens  of  locusts  (about  4,000  in 
imaginai  form)  belonging  to  34  species.  Every  ten  days  registrations  by  the  collecting 
with  entomological  net  in  the  natural  vegetative  associations,  in  the  cultivated  fields 
and  long-fallow  showed  that  in  Adamovka  district  four  species  dominate  (90%) 
and  the  rest  —  21  species  form  only  10%.  In  Kvarkeno  district  about  50%  of  locusts 
are  formed  by  two  species.  The  rest  50%  are  formed  by  28  species. 

We  have  ascertained  characteristic  grouppings  of  locusts  for  each  association. 
The  species  composition  and  dominanting  species  of  virgin  lands  and  cultivated 
lands  are  different.  On  the  former  Myrmeleotettix  pallidus  Br.  is  often  met  as  well 
as  Euchorthippus  pulvinatus  F.-W.  (a  very  dangerous  pest).  Species  of  mesophilic 
character:  Chorthippus  mollis  Ch.,  Ch.  alb  ornar  ginatus  DeG.  (pest  forms)  are  not 
numerous  here.  They  are  more  numerous  in  hollows. 

The  greatest  density  of  locusts  is  registered  in  the  couch  grass  long-fallow.  Here 
we  find  inhabitants  of  the  virgin  lands  as  well  as  mesophiles.  Two  species  domi¬ 
nante  in  the  wheat  fields  —  E.  pulvinatus  (that  comes  from  the  steppes)  and 
Ch.  mollis  (from  hollows,  long-fallows).  Ch.  alb  ornar  ginatus  is  also  met  there.  It  is 
the  couch  grass  long-fallow  that  we  have  to  consider  the  place  of  localization  of  some 
locusts  pests. 

The  studies  of  locust  grouppings  on  the  virgin  lands  and  the  analysis  of  the 
structure  of  the  populations  of  all  registered  species  enables  to  determine  the  time 
and  the  conditions  of  the  emergence  of  the  pest  forms.  This  is  necessary  at  the 
working  out  the  prognosis  of  mass  appearance  of  pest  forms. 


FACTORS  INFLUENCING  THE  HOST  RANGE  OF  THE  APHIDS 

IN  THE  TROPICS 

J.  Holman 

(Institute  of  Entomology ,  Czechoslovak  Acad.  Sci.,  CSSR) 

In  comparison  with  European  and  North  American  aphid  fauna  which  contains 
a  high  percentage  of  species  confined  to  one  or  few  related  plant  species,  the  host 
ranges  of  the  aphids  in  the  tropics  evidently  are  somewhat  wider.  This  is  illustrated 
also  by  the  host  ranges  of  Cuban  aphids  summarized  in  the  following  table: 
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Host  range 


Nö.  of  species 


1  genus . 27  (19) 

2—5  genera  in  1  family . 19  (5) 

6  and  more  genera  in  1  family,  sometimes  with  occasional 

hosts  in  other  families . . 20  (3) 

2 — 5  families . 6 

6 — 20  families . 2 

21 — 50  families . 4 

50  and  more  families . 5 


The  classification  is  based  on  all  availlable  data  according  to  schema  proposed 
by  Kennedy,  Day  and  Eastop  (1962).  Originally  dioecious  species  are  classified  ac¬ 
cording  the  secondary  hosts  only.  The  figures  in  parenthesis  indicate  number  of 
species  known  in  Cuba  from  one  plant  species  only.  In  fact  only  6  of  them  might 
be  classified  as  monofagous  and  10  are  secondarily  monophagous  in  Cuba  because 
of  absence  of  any  other  convenient  host  plant  in  the  flora  of  the  island. 

From  the  table  follows  that  in  relatively  few  aphids  the  host  range  passes  the 
limits  of  one  family.  It  is  worth  noting  that  among  the  most  polyphagous  species 
(two  last  groups)  only  Toxoptera  aurantii  seems  to  be  of  tropical  origin  and  8  spe¬ 
cies  originate  from  the  northern  temperate  zone. 

The  wider  host  range  of  the  aphids  in  the  tropics  usually  is  supposed  to  be  due 
to  the  absence  of  bisexual  reproduction.  The  latter,  however,  can  only  retard  the 
evolution  of  the  more  specialized  forms.  The  tendency  to  widen  the  host  range 
in  the  tropics  is  favoured  by  several  other  factors: 

1.  The  anholocyclic  populations  consist  of  the  virginoparae  which  generally  are 
the  less  host  specific  form  of  the  year  cycle. 

2.  Nearly  all  species  which  secondarily  have  penetrated  to  the  tropics,  in  the 
temperate  zone  are  represented  by  large,  panmictic,  highly  hétérozygotie  populations. 
These  species  already  were  to  some  extent  polyphagous  and  as  such  have  had  more 
chances  to  establish  in  the  tropics. 

3.  Larger  variety  of  the  plant  species  in  the  tropics. 

4.  The  natural  selection.  In  the  tropics  the  relationships  between  the  plants 
and  aphids  as  well  as  the  relationships  between  the  aphids  and  their  natural  ene¬ 
mies  release  more  rapidly.  The  period  during  which  an  individual  plant  provides 
suitable  nutritional  conditions  usually  is  rather  short.  The  latter  fact  is  evident 
especially  in  the  woody  plants  which  are  prevailing  type  of  vegetation  in  the  tropics, 
and  in  the  regions  with  a  more  or  less  prolonged  dry  season.  The  aphids  have  to 
change  the  feeding  sites  more  rapidly  and  readily  follow  the  growth  patterns  of  the 
plants.  Under  these  circumstances  the  ability  to  exploit  the  complementary  growth 
patterns  of  other  plants  species  favours  the  survival  of  the  aphid  species. 

The  last  factor  seems  to  be  the  most  important  one.  If  the  selection  pressure 
is  relatively  mild,  the  aphid  species  continues  in  the  tropics  to  be  monophagous 
or  nearly  so.  This  is  the  case  of  some  aphids  living  on  some  cultivated  plants  and 
widely  distributed  weeds,  the  growth  patterns  of  which  provide  relatively  favourable 
conditions  all  the  year. 


XJIOnKOBAH  COBKA  {CHLORIDE A  OBSOLETA  F.)  B  A3EPEAHA?KAHE 

M.  G.  Ismailov  — M.  T.  HcManjioB 

(A3ep6aüdMancKuü  HayHHo-uccjiedoearejibCKUü  uhctutjjt  xJionKoeodcrea , 

Kupoeaóad,  CCCP) 

B  A3ep6aH,n,}KaHCKoñ  CCP  xjionKOBan  coBKa  Kan  Bpe^HTejiB  pa3jmuHbix  KyjibTyp 
H3BecTHa  noBceMecTHO,  ho  öojibme  Beerò  pacnpocTpaHeHa  b  CajibHHCKoñ,  MyrancKoä. 
MnjibCKOH,  BOCTOHHOH  uacTH  IHnpBaHCKon  h  KapabaxcKoñ  cTennx.  B  HaxnueBaH- 
CKOIÌ  ACCP,  C  pe3K0  KOHTHHeHTaJILHBIM  KJIHMaTOM,  XJIOHKOBaH  COBKB  3aMeTH0  pa3- 
MHOJKaeTCH  JiHini.  b  oT^ejiLHbie  roflbi.  B  Teuemae  ce30Ha  pa3BHBaiOTCH  3 — 4  noKOJieHHH 
cobkh;  Hanöojiee  MHorouncJieHHoñ  h  onacHoñ  craHOBHTCH  0Ha  æjih  xjionuaTHHKa,  ity- 
Kypy3bi  n  TOMaTOB  b  3-m  noKOJieHHH. 

}KH3HeHHbiñ  phkji  oflHoro  HOKOJieHHH  3aBepmaeTCH  b  TeueHHe  30 — 40  gHen. 
Kanaan  ryceHnpa  b  Teuemie  jkh3hh  (15—18  ¿píen)  noBpeíK^aeT  ¿jo  20  njiofloajieMeHTOB 
xjionuaTHHKa. 

IIpoTHB  xjionKOBori  cobkh  npnMeHHiOT  arpoTexirauecKne,  xHMHuecKHe  h  6nojiorn- 
uecKHe  MeTogbi  6opb6bi.  ycTaHOBJieHO,  uto  3H6jieBan  naxoTa  cumnaeT  nepBOHauajibHyio 
uncJieHHocTb  KyKOJioK  Ha  84%,  a  nocjiegyioipHH  3HMhhh  hojihb  npHBo^HT  k  nojinoií 
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hx  rnôejm  b  nouBe.  3HawrejiBHaH  naöejiB  KyKOjioK  ^ocTHraeTCH  TaKHîe  npii  KyjiBTiiBa- 
D,HH,  MOTBUKGHHH,  Hape3K0  6op03fl  H  HOJIHBaX  B  JIGTHHH  HepHOg.  B  3TO  BpeMH  XOpOHIHH 

pe3yjiBTaT  nojiyuaeTCH  TaKîKe  ot  rjiyöoKoä  ueKaHKH  BepxymeK  rjiaBHoro  CTeôjin  h  6o- 
KOBBIX  BGTBeH  paCTCHIIH  UeKaHOHHOH  MaiHHHOH  MBX-4. 

OneHB  BaHíHBiM  MeponpHHTHeM,  HanpaBJieHHBiM  Ha  cHHHîeirae  hhcjichhocth  cobkh 
Ha  XJIOHHaTHHIte,  HBJIHGTCH  npGAOTBpaHíGHHG  pa3BHTHH  GG  Ha  ^pyrHX  KyJIBTypaX.  J\. UH 
flOCTHHÍGHHH  3T0H  HjGJIII  B  XJIOHKOCGIOnj;HX  paHOHaX  pGCHyÖJIHKH  KyKypy3y  Ha  CIIJIOC 

yßnpaioT  b  (Jia3c  mojiohho-bockoboh  chgjiocth,  ji¡o  yxo^a  rycemiii,  Ha  oKyKJiGHHG  h  Baie# 
3a  3THM  npoBO^HT  BcnaiHKy  yôpaHHoro  nojin  c  nocjie,n;yioi3i;HM  oòhjibhbim  nojiHBOM. 

B  tgx  cjiyuanx,  Kor,n;a  xjionKOBan  coBKa  hohbjihgtch  Ha  nocGBax  xjionuaTHHKa, 
npoBO^HT  onBiJiHBaiiHG  flycTOM  /J/fT  (20 — 25  Kr/ra).  PeKOMeHgyeTCH  TaKnœ  85%-h  CMa- 
HHBaK)m;HHCH  nopomoK  CGBHiia  (2.0— 2.5  Kr/ra)  mgto^om  onpBicKHBaHHH  (50 — 100  ji/ra 
cycHGH3HH  npH  HcnojiB30BaHHii  aBHapHOHHOH  annapaTypBi  hjih  500—600  ji/ra  npn  nc- 
HOJiB30BaHHH  TpaKTopHon  annapaTypBi) .  B  TaKOM  m.e  nopn^KG  npoBO^HT  öopnöy  c  xjion- 
koboh  cobkoh  Ha  nocGBax  Kynypy3Bi  Ha  3GpHO.  Ecjih  cponn  SopBÖBi  c  xjiohkoboh  cob¬ 
koh  h  nayTHHHBiM  KJiGiqoM  coBnaflaiOT,  npoH3BO,n;HT  oflHOBpGMGHiiyio  oöpaöoTKy  AAT 
(50%-h  nacTa  hjih  30%-h  CMauHBaioiipmcH  noponioK)  h  anapapH^oM  —  MeTHjmepKanTO- 

<|)OCOM  HJIH  $OC(|)aMHpOM. 

yCTaHOBJIGHO,  HTO  npGHapaTBI  ¿fJJT  H  CGBHHa  CHOCOÒCTByiOT  pa3MHO>KGHHK)  nayTHH- 
Horo  KJiGipa,  TaK  Kan  BBi3BiBaioT  th6gjib  anapn^aroB.  IIoaTOMy  b  MGCTax  MHoroKparaoH 
oßpaöoTKH  xjionnaTHHKa  othmh  npenapaTaMH  npnxopHTCH  npHMGHHTB  aKapnpHpBi. 

OpHHM  H3  HOBBIX  cnOCOÖOB  ÖOpBÖBI  C  XJIOHKOBOH  COBKOH  HBJIHGTCH  HOJIOBaH  XHMH- 
uecKan  cTepHJiH3an;HH.  B  1966  h  1967  rr.  mbi  HCHBiTBiBajin  b  KanecTBe  xHMHuecKoro 
CTGpHJIHHTa  npOH3BOpHBIG  9THJI6HHMHHa  THO-T3®  (THOijlOC^aMHp) .  HanÒOJIBHIHH  3<$- 
(J)GKT  6  BIJI  HOJiyHGH  HpH  CKapMJIHBHHHH  CaMpaM  XJIOHKOBOH  COBKH  0.3%-rO  paCTBOpa 
THO-T3<D.  Ctgphjibhoctb  hhp  b  hotomctbg  caMpoB,  nopKapM jihb aBniHXCH  pacTBOpOM 
npcnapaTa,  cocraBjinjia  b  cpopHGM  97.9%. 

3HaHHTGJIBHOG  CHHÎKGHHG  HHCJIGHHOCTH  XJIOHKOBOH  COBKH  B  npHpOge  HpOHCXOpHT 
3a  CHGT  PGHTGJIBHOCTH  GCTGCTB6HHBIX  BparOB.  Hñpa  BpGpHTGJIH  yHHHTOHiaiOT:  TpHXO- 
rpaMMa  (Tricho gramma  evanescens  Westw.),  jihhhhkh  Hemerobius  sp.,  xhiphbih  kjioh 
Triphleps  nigra  Wolff.  BccBMa  cyrpGCTBGHHBiMH  BparaMH  rycGHHp  hbjihiotch  napa3HTBi 
Habrobracon  brevicornis  WGsm.,  Anilastus  dydimator  Tel.,  Apanteles  kazak  TgI. 
B  KyKOJiKax  napa3HTHpyeT  fachina  rustica  Meig.  h  gp.  B  HacTonrpcG  bpgmh  Tricho- 
gramma  h  Habrobracon  ncnoJiB3yiOTCH  xjionKopoôaMH  p g cny6 jihkh  b  6opb6e  b  aran 
BpGgHTGJIGM  Ha  npOH3BOgCTBGHHBIX  HOCGBaX. 


DIVERSITY  OF  USING  RONTGENOSCOPY  IN  ENTOMOLOGY 

V.  B.  Jakovleva-B.  B.  HKOBjiGBa 
(Central  Laboratory  of  Plant  Quarantine,  Moscow,  USSR) 

The  modGrn  standard  of  science  enables  the  utilization  of  rontgenoscopy  in  va¬ 
rious  areas  of  entomology.  X-rays  are  used  to  sterilize  insects,  to  obtain  mutations 
of  some  insect  species,  to  determine  the  internal  infestation  of  individual  parts  of 
the  plant  by  insects,  for  quarantine  examination,  for  disinfection  of  farm  products 
and  passengers’  luggage,  etc. 

The  sterilization  of  insects  with  X-rays  was  first  carried  out  by  Roenner  in  1916. 
The  best  stages  for  sterilizing  insects  are  the  pupae  shortly  before  imago  hatch  from 
them  or  recently  hatched  adult  insects.  The  sterilizing  doses  range  from  3,000  to 
5,000  roentgen  for  beetles,  5,000—10,000  —  for  flies  and  mosquitoes  and  30,000—60,000  — 
for  Lepidoptera. 

Soft  X-ray  radiation  induces  irreversible  changes  in  the  male  gonads.  The  occu¬ 
rence  of  decomposition  of  spermatogonia  and  spermatozoa,  the  degree  of  which  de¬ 
pends  directly  on  the  radiation  dose. 

Under  industrial  conditions  the  sterilization  of  insects  in  grain,  fruit,  vegetables 
and  other  farm  products  is  carried  out  by  means  of  special  X-ray  apparatus.  For  this 
purpose  grain,  flour  and  other  products  stored  in  bags  or  in  bulk  are  passed  through 
a  zone  of  ionizing  radiation  on  a  moving  conveyer. 

The  ionizing  radiation  of  insects  induces  mutations. 

In  this  case  the  imago  hatch  wingless  or  with  wings  of  various  colouration; 
a  sharp  prevalence  of  males  is  sometimes  observed  in  the  populations. 

X-rays  were  first  used  by  an  English  physicist  in  order  to  detect  Calandra  gra- 
narium  L.  in  grain  bulk.  X-ray  apparatus  are  installed  at  present  in  almost  all  large 
granaries  and  elevators  of  the  European  countries  to  check  the  stored  grain  for 
pest  infestation. 

The  biological  laboratory  of  the  State  Plant  Quarantine  Inspection  of  the  Ministry 
of  Agriculture  of  the  USSR  for  the  Georgian  SSR  (T.  V.  Timofeeva)  is  carrying  out 
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research  work  to  ascertain  latent  infestation  of  plant  vegetative  parts  by  pests. 
The  laboratory  obtained  good  results  in  revealing  the  preimaginal  stages  of  T etra- 
mesa  phyllostachitis  Gah.  in  bamboo  internodes. 

The  first  experimental  X-ray  photographs  of  cotton  seed  infested  by  pests  were 
obtained  in  the  Soviet  Union  in  1935  at  the  Research  Institute  of  Rontgenoscopy  and 
Radiology. 

The  quarantine  examination  of  cotton  seed  and  seeds  of  pulse  crops  in  the  USSR 
is  carried  out  by  means  of  X-rays  in  all  the  laboratories  of  the  State  Inspection 
on  Plant  Quarantine  of  the  Ministry  of  Agriculture  of  the  USSR  through  which 
import  of  goods  subject  to  quarantine  control  pass.  As  a  result  only  in  the  laboratory 
of  the  State  Plant  Quarantine  Inspection  of  the  Ministry  of  Agriculture  of  the 
USSR  for  Moscow  region  the  author  of  the  present  article  detected  during  the  period 
from  July  1967  to  May  1968  by  means  of  X-rays  69  caterpillars  of  Pectinophora  gossy- 
piella  Saund.  in  the  samples  cotton  seed  received  from  different  countries  of  the  world. 

The  determination  of  the  presence  of  insect  parasites  and  the  observation  of 
their  development  in  the  body  of  the  host  are  one  of  the  most  interesting  questions 
of  further  research  work  on  utilizing  X-rays  in  entomology. 


THE  FOOD  OF  WHEAT  BULB  FLIES  —  LEPTOHYLEMYIA  COARCTATA  (FALL.) 


M.  G.  Jones 

(Rothamsted  Experimental  Station,  Harpenden,  Herts,  U.  K.) 

The  larva  of  the  muscid  fly,  Leptohylemyia  coarctata  feeds  within  the  main  ¡shoot 
and  tillers  of  winter  wheat  and  in  some  years  in  Britain  causes  much  loss  of  yield. 
The  life  history  is  geared  to  the  cultivation  of  winter  wheat  which  is  usually  sown 
after  fallow,  root  crops  or  early  harvested  leguminous  crops.  The  female  flies  lay 
their  eggs  singly  or  in  small  groups  in  crevices  in  the  soil  in  August  and  September. 
The  embryo  develops  for  two  weeks  and  then  goes  into  diapause  during  the  winter 
months  until  February  when  rising  temperatures  cause  larva  to  hatch  and  move 
to  wheat  ^seedlings  or  grass  plants.  If  it  does  not  find  a  suitable  host  plant,  it  dies. 
The  larva  bores  into  the  central  shoot  and  feeds  on  the  young  tissues,  so  the  central 
leaf  becomes  flaccid  and  then  yellow.  The  larva  usually  requires  to  feed  on  four 
or  more  shoots  before  it  is  fully  grown.  Then  it  passes  out  into  the  soil  at  the  end 
of  May  or  beginning  of  June  and  pupates  there,  the  adults  emerging  in  June  and  July. 
When  the  flies  emerge,  the  ovaries  of  the  females  are  small  and  take  at  least  three 
weeks  to  mature  so  the  earliest  eggs  are  laid  at  the  end  of  July,  but  most  in  August. 
The  eggs  ripen  in  several  batches,  42  eggs  have  been  laid  by  one  female  at  one 
time.  During  the  period  of  maturation  of  the  eggs  the  females  feed  on  all  kinds  of 
food  material.  Protein  is  needed  for  the  development  of  the  eggs. 

After  emergence  the  flies  remain  in  the  wheat  crop  resting  between  the  stems 
appearing  on  the  developing  ears  in  the  mornings  and  chiefly  in  the  evenings. 
The  possible  source  of  their  food,  therefore,  is  within  or  near  the  wheat  crop  itself. 
Flies  matured  normally  when  kept  in  a  large  field  cage  confining  them  to  a  wheat 
crop  containing  few  weeds,  chiefly  grasses  ( Poa  annua)  and  also  in  a  cage  in  an 
outdoor  insectary. 

Information  about  their  food  was  sought  by  examining  the  contents  of  their 
crops.  Batches  of  flies  were  caught  at  different  times  and  from  different  places 
in  July,  killed  and  dissected  under  water.  Smears  of  the  contents  of  the  crop  and 
gut  were  mounted  and  examined  microscopically.  In  1967  the  crops  of  flies  dissected 
from  19  June  to  3  July  contained  fluid  with  bacteria,  yeast,  fungal  spores  and  a  few 

pollen  grains  consistent  with  leaf  scrapings  and  inhibition  of  honey  dew  on  which 

the  flies  were  seen  to  feed.  After  3  July,  the  crops  of  the  flies  from  a  number  of 
localities  were  filled  with  an  almost  pure  collection  of  hyaline  capsule-like  spores, 

4—7  p  long  and  2  —  2—  wide.  These  were  spores  of  Septomyxa  affinis  (Sherb.)  Wr., 

z 

a  hyphomycete.  Examination  of  fungal  mycelia  in  the  wheat  crop  showed  the  fungus 
to  be  present  on  dead  Poa  annua  and  on  the  lower  dead  wheat  leaves,  in  places 

within  the  wheat  crop  accessible  to  the  flies.  The  males  also  fed  on  the  spores. 

The  same  spores  were  found  in  the  crops  of  flies  from  nine  differing  localities 
many  miles  apart,  so  there  was  a  general  selective  feeding  on  the  spores  which 
were  the  main  food  of  the  flies.  Other  fungal  spores  were  also  found.  The  crops 
from  a  few  flies  contained  basidiospores  of  Coprinus  radiatus  in  such  numbers  as  to 
suggest  that  the  flies  had  fed  selectively  on  them.  Small  numbers  of  spores  of  Cladospo- 
rum ,  Ustilago ,  Pénicillium ,  Epioccum ,  Sporoholomyces  and  Erysiphe ,  all  common  con¬ 
tainments  of  leaf  surfaces  were  also  identified.  In  July  1968,  there  was  the  same 
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feeding  pattern,  but  Septomyxa  spores  appeared  in  massive  numbers  only  after 
9  July. 

The  mouth  parts  of  wheat  bulb  fly  are  typically  muschi,  with  pseudotrachea 
leading  to  a  prestomum  opening  into  a  canal  formed  by  the  labrum  and  hypopharynx, 
and  then  to  the  pharynx  so  the  particles  drawn  up  must  be  small  enough  to  pass 
through  these  tubes,  or  through  the  prestomum. 

Fungal  spores  provide  a  rich  source  of  protein  for  the  maturation  of  the  gametes, 
and  the  prevalence  of  Septomyxa  spores  in  the  crops  of  flies  dissected  indicates 
that  feeding  is  selective  and  consistent.  It  also  explains  field  observations  why 
flies  remain  in  or  near  the  wheat  crop  throughout  the  summer  with  little  tendency 
to  migrate.  The  eggs  of  flies  kept  in  the  laboratory  and  fed  on  Septomyxa  grown  on 
agar  plates  matured.  Female  flies  in  a  breeding  chamber  fed  on  carbohydrates  and 
a  suspension  of  Septomyxa  spores  gave  slighty  more  eggs  per  female  than  those  fed 
on  blood  as  a  protein  source.  Preliminary  analysis  of  the  nitrogen  content  of  a  mass 
of  spores  show  that  Septomyxa  spores  contain  40 — 48%  protein  which  is  sufficient 
for  the  maturation  of  the  eggs. 

When  Septomyxa  is  present,  therefore,  adult  wheat  bulb  flies  feed  selectively 
on  the  spores  which  provide  the  source  of  protein  necessary  for  the  maturation 
of  the  eggs. 


THE  STORED  PRODUCTS  MITES  SACAROIDEA)  OF  THE  TRANSCAUCASUS 


G.  Sii.  Kadzhaja  —  Y.  III.  Ka^æa« 

(Institute  of  Zoology,  Academy  of  Sciences  of  Georgian  SSR,  Tbilisi,  USSR) 

Seventy  species  of  acaroid  mites  known  for  the  Transcaucasus,  present  almost 
a  half  of  species  number  found  in  the  USSR.  32  of  them  belong  to  the  stored  pro¬ 
ducts  mites.  This  makes  up  approximately  70%  of  the  stored  products  mites  of  the 
USSR.  Collections  of  Acaroidea  in  the  Transcaucasus  were  made  during 
a  number  of  years  in  different  dry  (grains,  seeds,  groats,  dried  fruit,  tobacco,  tea), 
as  well  as  in  more  or  less  moist  materials  (bulbs,  tubers,  fungi,  cellars  and  damp 
sweepings  of  warehouses  and  storehouses,  woodsheds,  grains  and  seeds  with  increased 
moisture,  etc.). 

Grain,  seeds  and  flour  are  characterized  by  the  widest  species  diversity  among 
stored  products;  23  species  are  registered  in  them;  in  bulbs  and  tubers  —  10,  in  groats 
and  bread  products  —  8,  in  tobacco  —  6,  etc.  ' 

Considering  species  of  mites,  associated  with  stored  products  of  the  Transcauca¬ 
sus  from  the  ecological  point  of  view,  and  particularly  in  connection  with  the  pecu¬ 
liarities  of  the  materials  invaded  by  them,  the  following  groups  can  be  recognized: 
IX  most  eurytopic  species,  inhabiting  dry  as  well  as  moist  materials;  2)  species  dwel¬ 
ling  only  in  dry  materials;  3)  species  dwelling  in  the  Transcaucasus,  in  the  main,  in 
dry  materials,  but  sometimes  encountering  in  more  humid  ones;  4)  species  inhabiting 
mainly  moist  materials  but  found  sometimes  in  dryer  ones,  or  in  materials  with 
increased  humidity;  5)  species  dwelling  exclusively  in  moist  materials. 

The  distribution  of  stored  products  Acaroidea  was  studied  in  Georgia  under  na¬ 
tural  conditions.  It  turned  out  that  among  the  mites  associated  with  stored  products 
15  species  are  more  or  less  widely  spread  in  the  nature  too. 

Soils,  rotten  wood  and  forest  litter  are  characterized  by  larger  variety  of  species. 
There  were  found  12,  11,  10  species  respectively.  Next  come  dead  plant  remnants 
(8  species),  burrows  of  rodents  (6  species),  bee  nests  (5  species),  etc.  15  species 
of  stored  products  mites  from  the  point  of  view  of  their  adaptability  and  inclination 
to  the  field  habitat  can  be  divided  into  three  groups:  1)  species  equally  usual  in  the 
store-houses  as  well  as  in  field  conditions  (in  Georgia  at  least);  2)  the  most  typical 
species  of  stored  products  living  mainly  under  synanthropic  conditions  and  only 
rarely  penetrating  into  field  habitat;  3)  species,  which  mainly  dwell  in  field  habitats; 
they  relatively  rarely  penetrate  into  synanthropic  conditions. 

In  the  Transcaucasus  there  dwell  mainly  species  of  stored  products  mites  cha¬ 
racterized  in  the  USSR  by  entire  distribution  or  inclination  to  more  southern  regions. 
Acaroidea  species  which  prefer  northern  regions  of  the  USSR,  are  rare  in  the  Transcau¬ 
casus  or  absent  at  all. 
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METOßbl  IÏPOrHOSHPOBAHHH  PA3BHTHH,  PA3MHOJKEHHH  H  ITOBEßEHHH 
BPEAHOfï  BEPEÍIAIIIKII  {EURYGASTER  INTEGRICEPS  PUT.) 


N.  K.  K  a  z  i  m  i  r  s  k  y  —  H.  K.  K  a  3  h  m  h  p  c  k  n  ii 
(CaMapKdHdcKuü  cejibCK0X03HÜCTeeHHbiü  uHCTUTyr,  CCCP) 

B  CpeftHeñ  A3hii  MaccoBoe  pa3MHO/KeHne  Bpe^Hofi  uepenaimm  nponcxogHT  pense, 
hgm  b  flpymx  k  jiHM  aTHH  e  CK  hx  30Hax.  IlepHo^bi  ^enpeccnii  ajihtch  33ecb  30  20—30  jieT. 
O/jHaKo  11a  TeppiiTopnn  nouTH  Bcex  cpe3Hea3naTCKHx  pecnyÔJiHK  coxpaHHiOTCH  hoctohh- 
HBie  onarii  uepenaniKii  b  npeAropHbix  n  ropHbix  panoHax.  B  ro3bi  AenpeccHBHoro  co- 
ctohhhh  BpeAHon  uepenainKH  b  y 30eKCKOH  CCP  3aroTaBJiHBaeMoe  3epH0  nmeHHgbi 
noBpeîKAaeTCH  ot  0.2  30  5.5%. 

Cneu,n(J)HKa  nHTaHHH  nepenamKH  hbjihgtch  03H0Í1  h3  npnuHH,  onpeAeJunomen  ah- 
HaMHKy  ee  CTapnaJibHoro  pacnpeAejiemiH  Ha  noceBax  3epHOBbix  KyjibTyp  b  nepnoA 
aKTHBHoro  coctohhhh  c  HauaJia  ee  Becermero  noHBJiemiH  Ha  nojinx  h  30  OTJieTa  Ha 
3HMOBKy.  BpeAHan  uepenaniKa  b  nepno3  nnTaHHH  n  OTKJiaAKH  hhh;  H30eraeT  KyjibTypbi 
H  nOJIH  C  KOpOTKHM  HepHOAOM  C03peBaHHH  H  COCpeAOTOHHBaGTCH  Ha  Tex  KyJIbTypaX 
n  ynacTKax,  r3e  ona  b  öojibmen  cTeneHH  oôecneueHa  ycjiOBiiHMH  nnTaHHH  Ha  AJiHTejibHO 
co3peBaioHi;HX  pacTeHHHX.  üoaTOMy  HanôojibmaH  BpeAOHOCHocTb  npoHBJiHeTcn  Ha  hojihx 
oceHHero  cpona  nmeHnpbi  HeopomaeMbix  3eMejib.  KpoMe  3epH0Bbix  KyjibTyp  Ha  Oorape, 
KJion  noBpe>K3aeT  03HMyio  poîKb,  03iiMbie  h  npoBbie  copTa  nmeHnpbi  h  hhmghh  Ha 
nojiHBHbix  3eMJiHX.  3th  KyjibTypbi  cnjibHo  noBpensAaiOTCH  b  tom  cjiyuae,  ecjin  ohh 
oôecneHHBaiOT  AJiHTejibHoe  HHTamie  jihhhhok  h  kjiohob  b  nepnoA  co3peBaHHH.  CopTa 
3epHOBbix  KyjibTyp  c  AJiHTejibHbiM  nepnoAOM  Me?K3y  KOJiomeHHeM  h  co3peBamieM  Han- 
öojiee  npHBJieKaTejibHbi  3JIH  HÎipeKJiaAKH. 

B  y36eKHCTaHe  no  cpaBHeHHio  c  ApyrnMH  cpe3Hea3naTCKHMn  pecnyÔJiHKaMH  60- 
rapnoe  3eMjie3ejme  3aHHMaeT  HanöojibniHH  yAejibHbin  Bec.  B  cbh3h  c  sthm  hhmh  b  stoh 
pecnyôJiHKe  nporii03HpoBaHne  BpeAHon  uepenamKH  CTponjiocb  c  yueTOM  BepTHKajibHOii 
30HaJibH0CTH  B033ejibiBaHHH'  nnieHHgbi  n  3pyTHx  3epHOBbix,  pacTHTejibHOTo  noKpoBa, 
noKaaaTejien  TeMnepaTypbi,  roAOBoro  KOjniuecTBa  ocaAKOB  n  nouBeHHbix  pa3H0CTeîi. 

Jfjin  nporH03iipoBaHHH  BpeAHon  nepenaniKii  Obijih  BbiAejieHbi  Tanne  sohbi  B033e- 
.nbiBaHHH  3epH0Bbix  KyjibTyp,  Kan  paBHHHHan,  paBHHHHO-xojiMHCTan,  npeAropnan,  rop- 
Han  h  BbicoKoropHan.  Hanajio  JiëTa  kjiohob  HacTynaeT  npn  TeMnepaType  B033yxa  +10°, 
a  MaccoBbiii  jiëT  h  KJiaAKa  hhh;  —  npn  +12°.  /Jjih  Ha6jno3eHHH  3a  AHHaMHKOH  pa3BiiTHH 
HepenamKH  6buiii  b3htbi  3$(|)eKTHBHbie  TeMnepaTypbi.  ¿Jjih  pa3BHTnn  ninja  h  jihhhhkh 
nepBoro  B03pacTa  TpeôyeTcn  cyMMa  scjjtjieKTHBHbix  TeMnepaTyp  15°,  a  Ha  nojiHoe  pa3- 
BHTHe  JIHHHHKH,  CHIITaH  CO  BTOpOTO  B03paCTa  30  HMaTO,  —  320°.  KpOMe  TOTO,  npilOaBJIH- 
Jiocb  70°  3(|)$eKTHBHbix  TeMnepaTyp  Ha  BbuieT  n  C03peBaHHe  nepe3HMOBaBmnx  KJionoB. 

B  paBHHHHOH  30He  3epHOBbie  KyjibTypbi  co3peBaiOT  Ha  3—5  3Hen  panbine  cpoKa 
OKpbijieHHH  kjiohob  HOBoro  noKOJieHHH.  B  paBHHHHO-xojiMHCTOH  30He  Ha  copTe  nmeHHpbl 
CypxaK-5688  h  K3biji  IIIapK  b  nepno3  ot  ijBeTeHHH  30  nojiHoro  C03peBaHiiH  HaKanjin- 
Bajiocb  368°  3(|)(|)eKTHBHbix  TeMnepaTyp.  Ha  nmeHHpe  ocHOBHan  Macca  jihhhhok  3aKaH- 
HiiBajia  pa3BHTHe,  ho  Bec  Tejía  AocTHraji  jiiihib  85—90  Mr  h  >Kiipa  iiMejiocb  30  16%. 

B  npeAropHOH  h  hhjkhgh  ropHon  30Hax  3a  3tot  me  nepno3  p33bhthh  nmeHHijbi 
HaKanjiHBajiocb  411°  3$<f)eKTHBHbix  TeMnepaTyp,  hto  oôecneunBajio  OKOHuaTejibHoe  pa3- 
BiiTHe  kjiohob  3a  5—7  3Hen  30  nojiHoro  C03peBaHiiH  3epna.  Bec  KJionoB  b  stoh  30He 
AOCTHraJi  96—110  mt,  a  coAepnîaHHe  nmpa  —  30  22—25%.  B  BbicoKoropHbix  panoHax 
H3-3a  HeAOCTaTKa  Tenjia  kjiohbi  pa3BHBaiOTCH  b  He3HanHTejibHoii  HiicjieiiHOCTH  h  3aioT 
MaccoBoe  pa3MHO}KeHiie  tojibko  b  OTAejibHbie  ro3bi.  H3yueHiie  ÔHOJioriin  h  pacueTbi  no 
3$$eKTHBHbiM  TeMnepaTypaM  noKa3biBaiOT,  hto  BpeAiian  uepenaniKa  b  ochobhbix  oua- 
rax  CpeAHen  A3hh  HMeeT  ÔJiaronpHHTHbie  ycjioBHH  h  nepHOAHnecKii  3aeT  BcnbimKH 
MaCCOBOrO  pa3MIIOîKeHHH. 


VINE  ENTOMOFAUNA  IN  AZERBAIJAN 

B.  B.  K  h  a  1  i  1  o  V  —  B.  B.  X  a  ji  h  ji  o  b 
(Azerbaijan  Agricultural  Institute,  USSR) 

The  studies  carried  out  in  the  years  1956—1966  have  covered  all  the  groups 
of  vine  cultivating  regions. 

The  pests  are  distributed  by  orders  in  the  following  way:  Orthoptera  —  16  species, 
Homoptera — 9  species,  Thysanoptera  —  2  species,  Coleóptera  —  44  species,  Lepido- 
ptera  —  17  species,  Hymenoptera  —  5  species,  Diptera  —  1  species,  Acarina  —  2  species. 
Thus  there  have  been  revealed  7  orders  and  94  species  of  insect  pests. 

Metrioptera  persica  Uv.,  Oecanthus  pellucens  Scop.,  Gryllotalpa  unispina  Sauss., 
Calliptamus  barbarus  barbarus  Costa,  C.  b.  cephalotes  F.-W.,  C.  teniucercis  Tarb., 
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Stictocephala  bubalus  F.,  Pseudococcus  comstocki  Kuw.,  Lepidosaphes  ulmi  L.,  Drepa- 
nothrips  reuteri  Uzel,  Polyphylla  adspersa  Motsch.,  Rhizotrogus  aestivus  01.,  Amphi- 
mallon  solstitialis  L.,  Agriotes  sputator  L.,  Otiorrhynchus  fullo  Schrank  as  vine  pests 
habitating  in  the  republic  are  pointed  out  for  the  first  time. 

The  use  of  new  lands  under  vineyards  is  of  great  importance  for  vine  pest  ento- 
mofauna  forming.  On  the  one  hand  the  migration  of  insects  from  the  new  lands 
to  the  cultivated  plants  takes  place.  On  the  other  hand  vineyards  create  highly  fa¬ 
vourable  microclimatic  conditions  for  intensive  development  and  reproduction  of  some 
hydrophilous  pest  insects,  such  as  Gryllotalpa  gryllotalpa  L.,  G.  unispina  Sauss.,  Rhyn- 
chites  betulae  Kryn.,  Polychrosis  botrana  Schiff.,  and  so  on. 

At  first  various  polyphagous  species  are  found  to  be  the  most  dangerous  pests. 
They  are  Tettigonia  viridissima  L.,  T.  caudata  Charp.,  Oecanthus  pellucens  Scop., 
Melolontha  aceris  Fald.,  Epicometis  hirta  Poda,  Celerio  livornica  Esper.,  Agrotis  c-nig- 
rum  L.,  and  others. 

Such  species  as  Oecanthus  pellucens  Scop.,  Thisoicetrinus  pterosticha  F.-W., 
Gryllotalpa  gryllotalpa  L.,  Planococcus  citri  Risso  and  others  attack  the  new  vineyards 
since  the  first  year  of  planting. 

Some  new  pest  species,  such  as  Viteus  vitifolii  Fitch,  Planococcus  citri  Risso, 
Pseudococcus  comstocki  Kuw.  and  others  contribute  to  vineyard  entomofauna. 

The  intensive  vineyard  entomofauna  forming  may  be  ascertained.  Abiotic  and 
biotic  factors  of  environment  are  constantly  changing  the  quantity  and  quality  of 
pest  species  in  biocenosis  already  formed,  as  shown  by  our  studies  for  10  years. 

As  locality  height  increases  and  temperature  decreases  vineyards  entomofauna 
makes  poorer,  species  abundance  lessens,  injury  capacity  of  peculiar  species  changes 
too.  There  are  for  example  35  pest  vineyards  species  in  the  Kirovobad  region  (303  m 
at  sea  level),  but  only  17  species  in  the  Dashkesan  region  (606 — 1200  m  at  sea 
level).  The  Polychrosis  botrana  Schiff,  and  Planococcus  citri  Risso  are  of  significance 
in  the  lowlands  of  the  Kirovobad,  Shamkhor  and  Kazakh  regions  (69 — 450  m  at  sea 
level),  and  they  are  of  no  danger  in  the  villages  of  the  Dashkesan  region.  The  most 
injurious  are  Viteus  vitifolii  Fitch,  Planococcus  citri  Risso,  Polyphylla  olivieri  Cast., 
Polychrosis  botrana  Schiff.,  Schizotetr  any  chus  pruni  Reck. 

Sometimes  Isophya  schneideri  Br.-W.  ( adelungi  Stshelk.),  Thisoicetrinus  vtero- 
sticha  F.-YV.,  Parthenolecanium  corni  Bouché,  Byctiscus  betulae  L.,  Sparganothis  pil- 
leriana  Schiff.,  Celerio  livornica  Esper.  and  Agrotis  c-nigrum  L.  are  of  great  injury. 

The  rest  of  insects  (about  70  species)  are  seldom  met. 

All  these  data  have  been  used  as  initial  under  development  of  regional  measure 
systems  for  vine  protection. 


PACTHTEJIbHOHAHBIE  KJIEIIJH,  nOBPEÎKAAKDIAHE  IUIOßOBblE,  HrOAHblE 
PACTEHHH  H  BHHOrPAAHYK)  JI03Y  B  A3EPEARA?KAHCKOR  CCP 

S.  G.  Khalilova  —  C.  T.  X  a  ji  h  ji  o  b  a 
(A3ep6aüdMancKUü  eoe.  ynueepeurer,  Bany,  CCCP) 

A3ep6aH,n;H(aHCKaH  pecnyÖJiHKa  onem,  öoraTa  caaaMH  n  BHHorpa^HHKaMn,  KOTopwe 
nocTOHHHo  no^BepraioTCH  Hana/jemaio  pa3JinTiHbix  pacTHTejibHOH,n;Hbix  KJieiqen  (TeTpa- 
HHXOBHX  h  rajiJioo6pa3yroin;Hx). 

B  pe3yjibTaTe  MHorojieTHnx  nccJieflOBaHHn  aBTopa  b  nanecTBe  Bpe^HTeJieH  ca^oB  n 
BHHorpa^HHKOB  BbiHBjieHO  22  BHfla  TerpaHHXOBbix  h  8  bh^ob  rajiJioo6pa3yiom;Hx  Kjie- 
m;en.  y CTaHOBJieHo,  uto  na  TeTpamixoBbix  KJierqen  rjiaBHenmnMii  Bpe^HTejiHMii  cap,a 
HBJIHIOTCH  Metatetranycus  ulmi  Koch,  Tetranychus  viennensis  Zacher,  Tetrany copsis 
horridus  C.  et  F.,  Brevipalpus  oudemansi  Geijskes,  Tenuipalpus  granati  Sayed,  Bryo- 
bia  redikorzevi  Reck,  Schizotetr  any  chus  coryli  Reck  n  Sch.  pruni  Oud. 

B.  redikorzevi ,  M.  ulmi ,  Sch.  pruni ,  T.  viennensis ,  T.  urticae,  B.  oudenmansi  OTMe- 
ueHbi  bo  Bcex  oôcJie^OBaHHbix  önoTonax,  r^e  noBpe»,n;eHHOCTb  pacTennn  othmh  KJie- 
ipaMH  cocTaBJiaeT  50—95%.  Kjienpi  bh^ob  B.  redikorzevi ,  M.  ulmi ,  T.  urticae ,  B.  oude¬ 
mansi  HMeiOT  mnpoKnn  aKOJiornnecKnn  ,n;Hana30H.  Ohh  oOjia^aiOT  öojibinon  njio^OBn- 
TOCTbK)  h  BCTpenaiOTCH  nouTH  noBceMecTHO  OT  HH3MeHHOCTen  30  ropHbix  pañoHOB 
(1600—1800  m  Hafl  yp.  m.).  Ornano  b  ropHbix  panonax  noflBJieHne  KJieipen  HaÖJiioflaeTCH 
no33Hee,  ueM  b  mi3MeHHbix. 

Ilo  xapaKTepy  nopMOBbix  CBH3en  H3  BbiHBJiemibix  22  bhji;ob  TeTpamixoBbix  KJiein,eii 
7  othochtch  K  ojnirocfiaraM,  15  bh^ob  —  MOHO^arn,  iiMeromiie  HeMajioBanuioe  npaKTii- 
necKoe  3HaneHHe.  B  nx  uncjie  M.  hadzhibejliae,  Sch.  coryli  n  ftp. 

H3  TeTpaHHXOBbix  KJiem;eH  ochobhbim  BpeßHTejieM  BHHorpaßHOii  Ji03bi  HBjmeTCH 
Sch.  viticola.  Bnflbi  B.  oudemansi ,  B.  redikorzevi ,  T.  granati  othochtch  k  uncjiy  Bpe- 
flHTejien  HJiOflOBbix  ^epeBbeß,  npoH3pacTaK)m;Hx  b6jih3h  BHHorpaflHHKOB.  riepexofla  na 
nocae^HHe,  ohh  npncnocaÖJiHBaiOTCH  k  oÖHTamno  Ha  hobom  kopmobom  pacTeriira.  Kjienpi 


345 


BHfla  T.  urticae ,  noBpeatpaiOHi;iie  b  A3ep5aiipataHe  b  ochobhom  xaonaaTHmt,  BpepaT 
TBKH-ie  MHOrHM  naopOBbIM  II  HTOpHblM  paCTeHHHM  II  BIIHOrpapHOÍl  JI03e. 

II3  rajiJioo6pa3yioii],iix  naeipen  KaK  cepbe3Hbie  BpepHTean  OTMeaeHbi  Eriophyes  gra¬ 
cilis,  E.  piri ,  E.  tristriatus  h  E.  vitis.  Kaecpn  nocaepHero  BHpa  noßpeatpaiOT  b  ochob¬ 
hom  jihctlh  h  Moaopwe  noöern,  b  pe3yanTaTe  nero  HaßaiopaeTca  rnöejib  BiraorpapHOii 

JI03BI. 

Cpepn  BbiHBjieHiibix  30  bhpob  pacTHTeannoapHbix  itaerpen  8  hbjihiotch  hobbimii  paa 
cfmyHbi  A3ep5afipataHa. 


OCHOBHblE  nyTII  OOPMHPOBAHHH  OAYHBI  BPEAHblX  HEIIiyEKPblJIblX 

B  CAßAX  IOrO-3AnAAHOrO  3ABAlìKAJIbH 


V.  D.  Kolmakova-B.  A-  K  o  ji  m  a  k  o  b  a 
(Bcecow3Hbiü  uHCTUTyr  3aigurbi  pacrenuü,  Jlenumpad,  CCCP) 

Hamn  nccaepoBaiina  nocBaipeHbi  bbiubjichhio  nyTeñ  cfiopMnpoBaHHa  aHTOMO(|)ayHbi 
capoB  ioro-3anapHoro  3a6amtaaba.  Pa6oTa  npoBopnaacn  Kan  b  KyjibTypHbix,  Tan  11 
b  ecTecTBCHHbix  MecTax  oöiiTaiiHH  aemyenpnianix,  Bpepaiptix  naopoBbiM  h  aropimiM 
pacreHiiHM  b  paiione  HnatHero  Teaemia  p.  CejieHra. 

Ha  TeppHTopmi  ioro-3anapHoro  3a6añnaana  mohího  BbipeaiiTn  11  TiraoB  cTapnu, 
5  113  KOTopbix  cayataT  MecTaMH  pe3epBan;HH  BpepHbix  aemyenpnianix,  3aceaaiom;iix 
capni:  peHHbie  ypëMbi,  imeiompie  6oraTyio  pacTHTejibHOCTb  c  npeoôaapamieM  naopoBbix 
h  aropHbix  nopop;  cyxue  necnaHbie  cnaoHbi  poami,  nopacTaioipue  HiiiponoancTBeHiiniMii 
flpeBeciibiMH  nopopaMii  co  3HaniiTeanHOH  npnMecbio  po30ii,BeTHbix;  yaacTKH  cyxon  aeco- 
ctchh,  npepcTaBaeHHofi  npeHMyipecTBeiiHo  cochobbimh  6opaMH  c  nopaecnoM  H3  po30- 
HBCTHbix;  cnjioiHHbie  cocHOBbie  aeca,  no  onymnaM  KOTopbix  BcipenaiOTca  Kii3iiabHHK, 
cmipea,  ihhhobhhk,  Maaima,  chöhpckhh  aßpiinoc;  CTapiiii  MeaKHX  penen  h  ropHbix 
naioneii  c  3apocaaMii  CMopopimni  6aii3  pycea. 

naopoBbie  Hacaatpemia  cocTaßaaeT  npeiiMyipecTBemio  aöaoHa,  3aHiiMaiom;aa  onoao 
80%  naoipapn.  Bo3peaniBaioTca  Tanate  Bimraa,  caHBa,  npniatOBiinn,  oöaenuxa  h  ppy- 
rne  naopoBO-aropunie  pacTeHHa.  Capni  pa3Mem;aK)Tca  no  xopomo  nporpeßaeMbiM  cnao- 
HaM  B6aii3ii  OT  BopoeMOB,  nacTO  b  HenocpepcTBeHHOM  cocepcTBe  c  ecTecTBeHHbiMii  3a- 
pocaaMH. 

Bbiaßaeno  cßbinie  120  bhpob  aemyenpnianix  (24  ceMencTBa),  Bpepaipnx  naopoBbiM 
paCTeHHHM:  T  ortricidae  —  36  bhpob,  Noctuidae  —  30,  Geometridae  —  22,  Il  y  pono  me  uti- 
dae  —  9,  Gelechiidae  —  8,  Incurvariidae  —  8,  Orgyiidae  —  5  bhpob.  APYrHe  ceMencTBa 
npepcTaBaenni  epimiinHniMH  BiipaMii. 

Onoao  50%  BbiaBaeHHbix  bhpob  aemyenpnianix  noßpeatpaiOT  aßaomo,  onoao  30%  — 
CMopopimy,  20%  —  biiihhio,  öoaee  10%  —  caHBy,  10%  —  npniatoBHim.  Apyrne  pacTeima 
npiiBaenaioT  ne3HaaiiTeanHoe  nan  epHminHoe  aiicao  bhpob. 

B  nepBiiaiinix  cTapiiax  aemyenpniame  3aceaaiOT  npeHMyipecTBemio  peannie  ypëMbi 
(40  bhpob)  h  noöepeatna  Meannx  peaen  (32  BHpa).  Ha  cyxnx  npiinoiiMeHimix  cnaoHax 
BbiaBaeHo  18  bhpob,  a  b  cochobbix  aenToaHbix  öopax  —  13.  C  pacTineanHocTbio  no6e- 
peatnn  ropHbix  naioaen  cßa3aHO  7  BpepHbix  bhpob.  B  cTapnax  cyxnx  CTennnix  ayroB 
h  cnaomHbix  Hacaatpemm  cocimi  oTMeneHO  no  1  Biipy,  Ha  3a6oaoaeHHbix  ayrax  — 
2  Biipa.  B  ecTecTBeHHbix  ycaoßnax  MHoroapmae  Bnpni  3aceaaiOT  raaßiibiM  oöpa30M 
ancTBeHHbie  nopopni,  naipe  —  posopBeTHbie,  a  Tanate  6epe3bi  ii  iibbi. 

Oayna  capoB  3a6annaana  $opMHpyeTcn  nyTeM  nepeceaemia  BpepHbix  bhpob  ii3 
ecTecTBeminix  3apocaen  naopoBbix  pacTemm  3a  caeT  aaeMeHTOB  6non;eH030B,  cyipe- 
CTBOBaBmux  po  nocapnn  capoB,  a  Tanate  b  pe3yanTaTe  3aB03a  BpepmreaeH  H3  ppyrax 
30H.  niiTOMHiinii  HBaniOTCH  npoMeatyToaHbiM  3BenoM  Meatpy  ocHOBHbiMH  HCTonmntaMn 
(|)opMnpoBaHiia  $ayHbi  n  capaMii. 

Capm  3a6annaana  10— 12-aeTnero  B03pacTa  nona  ne  npepcTaßaaiOT  coöoii  caoatHB- 
meroca  6non;eH03a.  He  Bce  BbiaBaeHHbie  b  ecTecTBeHHbix  CTapnax  Bpepnme  Bnpm 
BCTpeaaiOTca  b  capax,  xoTa  Ha  3anape  apeaaa  HenoTopme  H3  hiix  ( Incurvarla  capi- 
tella  Cb,  Cacoecia  circumclusana  Chr.,  Acalla  ferrugana  Tr.,  A.  aspersana  Hb.,  Xysto- 
phora  micella  Schiff,  n  pp.)  ii3BecTiibi  nan  MaccoBbie  BpepiiTeaii. 

Ocoöeiino  MepaeHiio  iipeT  c^opMiipoBamie  <J)aynni  noae3nnix  nacenoMbix.  HucaeH- 
nocTb  iix  b  ityanTypHbix  CTapnax  HiiaToatHa.  Tan,  Hanpioiep,  b  ecTecTBueminix  CTapnax 
ßbia  napa3HTHpoBan  41%  rycemiu;  aöaonHOH  Moae-ancTOBepTnn,  b  capax  3apaateHiiocTb 
ne  npeBbimaaa  12—14%. 


nPOHBJIEHHE  AHTHEH03A  K  XJIEEHOMY  niIJIMJIbIH,MKy 
{CEPHUS  PYGMAEUS  L.)  V  IHUEHHIJbl 


Kh.  Kontev  —  X.  KonTeB 

( floópydMaHCKUü  HayuHbiü  UHCTuryr  no  nuienuiçe  u  nodcojinennuny, 

EoAsapuH ) 

TepMHHOM  «aHTii6H03»  o6o3HaaaioT  HeÖJiaronpHHTHoe  BJiHamie,  0Ka3LiBacM0e  ycToìi- 
HHBBIM  COpTOM  paCTeHHH  Ha  ÎKH3HGHHBIÎÎ  H,IIKJI  nilTaiOiperOCH  H  pa3BHBaiOH],erOCH  Ha 

HGM  naccKOMoro  (IlaHHTep,  1951).  CaHTaeTca,  hto  aHTH6ii03  npe3CTaBJiaeT  Hanòojiee 
peimyio  (|)opMy  ycToìianBocTH,  HMeromefì:  Hanoojiee  npoaHyio  ocuoBy.  B  Motiorpaifiim 
yojijica  h  MaKHiiJia  (1966)  Cflejian  oöctohtgjilhbih  0630p  Ha6jno3aBiHHXca  cjiyaaeB 
ycToiiHHBocTH,  ho  rjiaBHbiM  o6pa30M  3Jia  3ana3iioro  xjieÒHoro  niuiiuibipiiKa  —  Cephus 
cinctus  N.  0  HajiiiHHH  aHTn6no3a  y  apoBoii  nmeHHpti  no  oTiiorneHino  k  3ana3iioMy 
xjieÔHOMy  HHJiHJiBiH,HKy  cooôipaiOT  b  CBOHX  ftOKJiaßax  TaKHie  KajiJieHÖax  (1952),  Xojimc 
h  MaKrHHHc  (1957),  Xojimc  h  IleTepcoH  (1957)  h  3p.,  ne  oSuacnaa  ero  npnpo3Bi. 

Ilpn  H3yneHHii  xjieÖHoro  muiiuiLipiiKa  —  Cephus  pygmaeus  b.  b  ycjioBnax  J^oöpyA- 
jKaHCKoro  imcTHTyTa  no  nmeHnpe  h  no3COJiHeaHHKy  okojio  ropo^a  Ten.  Tomeßo,  HaMii 
6 buio  ycTaiiOBjieHO  Hannaiie  aHTHÖH03a.  üocjiesHHH  6biji  oTMeaeH  b  Tex  cjiyaaax,  Kor^a 
jihhiihkh  HHTaJiHCB  h  pa3BHBajiiiCB  b  CTeöjiax  03HM0H  MflrKOH  nmetiiipBi —  Triticum 
aestivum  L.,  copT  N°  103-43. 

9tot  cpaBHHTejiBiio  BBicoKoypoHianiiBiH  copi  nmeHHiTBi  oTJiiinaeTCH  OT  Æpyriix  cop- 
TOB  03HM0H  HHieHHIliBI,  C  aaCTHHHO  BBinOJIHeHHOH  napeHXiiMOH  cepflpeBHHoii  CTe6jieìi. 
Ilo  MeTo^HKe  h  inKajie  Jlapcena  (1951)  3jih  cpaEHeHiin  ycjiOBHH  nHTaima  h  pa3BHTiin 
jihhhhok  Ha  copTe  N°  103-43  6biji  ncnojiB30BaH  ochobhoh  copT  panona  —  Marean  03H- 
Maa  nniemipa  Be30CTaa  1.  9tot  copT  BBicoKoypomaHHBiH,  c  hojibim  CTeòJieM,  npeflnoaii- 
TaeTca  xneÖHBiM  niunuiBipiiKOM  h  oöecneaiiBaeT  HopMajiBHoe  pa3BiiTiie  ero  jihhhhok. 

B  cpaBHHTejiBHOM  HCHBiTaHHH  6bijio  ycTanoBJieHO,  HTO  o6a  copra  nmemipBi  paBiio- 
MepHO  nopaaiaiOTca  xjieÒHBiM  nnjirniBipHKOM,  6e3  ocoöoro  npe^noaTeHiia  (b  cpe^HeM 
b  3TOM  onBue  EesocTaa  1  ÖBuia  noparneHa  Ha  18.4%,  a  «Nè  103-43  —  19,2%).  Ho  npn 
cpaBiiemiii  cocToaHiia  jihhiihok  nocjie  OKOHaaHHa  hx  pa3BHTiia  ri  KOKoiroo6pa30BaHiia 
BBiacHiuiocB  pa3Jiiiane:  hx  pa3BiiTne  b  nojiBix  creÖJiax  copra  Ee30CTaa  1  npoTenaeT 
HopMaaBiio  (orni  flocraraioT  cpe^Hen  BejiHHHHBi  0.9 — 1  mm  h  Beca  20.1  Mr),  a  BeanaiiHa 
jihhhhok  b  aacniHHo  3anojiHeHHOM  CTeöJie  copra  N°  103-43  b  3Ba  pasa  MeHBine  h  hx 
cpe^HHH  Bec  (8.2  Mr)  b  2.5  pa3a  mi>Ke.  nyTeM  aKCTpariipoBaHiia  6bijio  ycTaHOBJieHo, 
hto  jihhhhkh,  pa3BiiBaBHiiieca  b  ycToiiaiiBOM  copre  «Nè  103-43,  iiaKoniuni  aaipa  Ha  26.3% 
MeHBiue  no  cpaBiieHHio  c  jihhhhk aMH ,  HMeBiHHMH  HopMaJiBHoe  niiTaHHe  b  CTeöjiax  copra 
Be30CTaa  1. 

^ajiBHenniiie  Haöjno^emia  noKa3aJiii,  hto  ecjin  H3  CTepmi  EesocTaa  1  BBuieTaioT 
HMaro  HopMaJiBHBix  pa3MepoB,  to  H3  CTepHH  ycTOHHHBoro  copra  BBuieTaioT  HMaro  Meji- 
KHe,  C  pe3KO  CHIUKeHHOH  nJIOflOBHTOCTBIO.  BcKpBITHe  CaMOK  nOKa3aJIO,  HTO  npn  HOp- 
MaJIBHOM  pa3BHTIIH  OHII  IIMGIOT  OT  36  30  54  HIIH;,  a  CaMKII,  BBIJIGTaBHIIie  Ho  yCTOHHIIBBIX 
pacTeHHH,  HMeioT  Beerò  ot  2  30  6  mgjikhx  ann;. 

Pe3yjiBTaTBi  XHMimecKoro  aHajiii3a  noKa3ajin,  hto  nojiBiii  cTeöejiB  copra  Ee30CTaa  1 
C03epiKHT  öojiBme  caxapoB  (5.6%)  h  npoTermoB  h  MeHBnie  u;ejiJiioji03Bi,  aeM  3anoji- 
neHHBie  CTeÖJiri  copra  N°  103-43.  9to  no3KpenjiaeT  Hpe3noJioHieHiie  n,JiaTa  11  OapcTa3a 
(1941),  HTO  cep3u;eBHHHaa  napeHxioia  b  copre  c  3anojiHeiiHBiMH  cTeÔJiaMii  ne  HMeeT 
Heo6xo3iiMOH  niiraTejiBHOH  peHHoem  3Jia  pocTa  jihhhhok. 

Hccjie30BaHHaMii  aBTopa  ycTaHOBJieno,  hto  ecjin  jihhhhkh  xjieÖHoro  imaiuiBipiiKa 
paaBiiBaioTca  b  CTeöJiax  03hmoh  nmeHiipBi  copra  «Nè  103-43  c  aacTiiano  3anojiHeHHori 
cep3H¡eBimoíí,  B03HHKaeT  aBJieHHe  aHTH0H03a.  npn  BBiacHeHHii  xapaKTepa  nocJie3iiero 
ycraiioBjieno,  hto:  1)  jiiihiihkii  xjieÖHoro  niuiruiBipHKa  BBiiiy>K3eHBi  cr.e3aTB  ôojiBinoe 
KOJiiiaecTBO  napeHxiiMHOH  TKami,  KOTopaa  He  HMeeT  Heo6xo3iiMoii  niiraTejiBHOH  peH- 
HOCTii  3Jia  hx  HopMaJiBHoro  pocTa  h  pa3BHTHa;  2)  npn  cBoeM  3BinKeiiHH  k  ocnoBamno 
CTeßjia  h  c  pejiBio  pacrunpemia  nojiocm  CTeSjia,  jiiiaHima  BBrayHC3eHa  TpaniTB  ropa33o 
6ojiBme  aneprHH,  aeM  jinariHua,  pa3BiiBaioiH;aaca  b  nojiBix  cTeöjiax  nnieHiipBi  Be3- 
ocTaa  1;  3)  BBiKopMKa  jihhhhok  b  Hacniano  3anojiHeHiiBix  CTeöjiax  Marnoii  o3hmoh  nrae- 
hhu,bi  copra  JVè  Ï03-43  noKa3ajia,  hto  BBuieTeBimie  H3  hhx  HMaro  HMeioT  yMeiiBHieuHBiii 
pa3Mep  ri  Bec,  He3ocTaToaHoe  HaKonjieHHe  iKiipoB  h  CHiiaieiiHyio  hjio30bhtoctb,  hto 
OTpaiKaeTca  uà  CTeneHH  pa3MHoareHiia  HH3HBH3a  h  pe3Ko  CHHiKaeT  aiicjieiinocTB  no- 
nyjiapHH. 
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COCCIDAE  AS  PESTS  OF  APPLE  TREES  IN  THE  USSR 

AND  OTHER  COUNTRIES 


E.  F.  Kozarzhevskaya,  G.  M.  Konstantinova  —  3.  O.  Ko3ap®eB  CKan, 

r.  M.  K  o  h  c  T  a  H  T  II  h  o  b  a 

(State  Botanical  Garden:  Central  Laboratory  of  Plant  Quarantine , 

Ministry  of  Agriculture  of  the  USSR,  Moskow,  USSR) 

Coccids  are  a  great  and  important  group  of  phytophagous  insects  that  includes 
a  large  number  of  pest  species  of  economic  significance. 

Apple  tree  cultivation  in  the  USSR  accounts  for  70%  of  the  total  area  of  horticul¬ 
tural  crops.  In  view  of  broadening  of  trade  with  foreign  countries  and,  along  with 
it,  annually  a  great  number  of  seedlings  and  apple  grafts  is  imported  in  the  Soviet 
Union,  the  danger  of  penetration  of  coccids  into  our  country  increases. 

This  investigation  is  an  attempt  for  the  first  time  to  establish  the  complete  enu¬ 
meration  of  Coccidae  as  apple  tree  pests  all  over  the  world.  It  generalizes  a  long 
period  of  research  in  this  field  both  by  Soviet  and  foreign  entomologists. 

This  work  is  based  on  the  analysis  of  a  great  collection  material  and  literature. 
The  collection  materials  of  the  Zoological  Institute  of  the  Academy  of  Sciences  and 
of  the  Central  Laboratory  of  Plant  Quarantine  of  the  Ministry  of  Agriculture  have 
been  investigated,  as  weil  as  the  results  of  the  examinations  both  of  the  imported 
and  home  planting  material  of  horticultural  crops. 

A  special  attention  was  paid  to  the  publications  from  such  countries  as  U.  S.  A., 
Canada,  China,  and  Japan  because  in  those  countries  the  cultivation  and  production 
of  planting  material  of  horticultural  crops  had  existed  for  a  long  time. 

The  analysis  of  all  the  material  made  feasible  to  prepare  a  complete  list  of  spe¬ 
cies  of  coccids  infecting  apple  trees;  their  distribution  in  various  countries  of  the  wordl, 
and  a  number  of  apple  tree  pests  of  economic  significance  has  been  revealed  in 
foreign  countries  that  are  especially  dangerous  for  the  fruit-growing  industry  of 
the  USSR. 

According  to  our  data  there  exist  120  species  of  coccids  of  six  families  ( Marga - 
rodidae ,  Ortheziidae ,  Pseudococcidae ,  Coccidae ,  Aster olecaniidae,  Diaspididae)  that  have 
been  found  in  the  USSR  and  70  other  countries  and  certain  islands  in  the  Atlantic 
and  Pacific  Oceans  as  well. 

The  majority  of  dangerous  apple  tree  coccids  is  polyphagous.  These  are:  Lepido- 
saphes  ulmi  L.,  Perlatoria  oleae  Colvée,  Pseudaulacaspis  pentagona  Targ.,  Phenacoccus 
aeeris  Sign.,  Pseudococcus  comstocki  Kuw.,  Ceroplastes  sinensis  Guer.,  etc.  They  damage 
not  only  apple  trees  and  other  plants  of  Rosaceae  hut  a  lot  of  leaf-bearing  species 
of  various  families. 

A  lesser  number  of  coccid  species  lives  in  a  limited  range  of  Rosaceae ,  such  as: 
Nilotaspis  halli  Green,  Epidiaspis  leperii  Sign.,  Melanaspis  inopinata  Leon.,  Parla- 
toriopsis  pyri  (Marlatt),  Diaspis  pyri  Colvée,  Mytilococcus  communis  Amer. 

Quite  small  number  of  coccids  has  been  revealed  just  for  one  apple  tree:  Parla¬ 
toria  destructor  Newstead,  Dentachionaspis  centripetalis  Rao. 

In  the  USSR  80  species  of  coccids  have  been  imported,  50  being  the  pests  of  cul¬ 
tivated  plants.  There  are  40  species  of  mealybugs  and  scales,  about  15  of  them  damage 
annually. 

Thus,  since  a  total  number  of  coccids  infecting  apple  trees  is  more  than 
a  hundred,  but  only  one-third  is  in  this  country,  the  principle  task  of  Quarantine  Ser¬ 
vice  is  not  to  admit  the  penetration  of  those  ones  that  do  not  occur  in  the  USSR. 

The  menace  of  import  of  mealybugs  and  scales  is  aggravated  by  the  fact  that 
most  of  them  are  polyphagous  and  oligophagous.  Therefore  it  is  indispensable  to 
control  all  the  imported  planting  material,  and  in  the  case  of  discovery  the  coccids, 
timely  measures  should  be  taken  for  doing  away  with  them. 


CDOPMIIPOBAHHE  cPAYHLI  HEUiyEKPLLTLIX  B  nJIOßOBblX 

HACAJKJJEHHHX  TYPKMEHHH 

G.  A.  Krasilnikova  —  T.  A.  KpacmiBHiiKOBa 
( IlncTUTyr  30oao3uu  AH  TypnjuCCP,  Amxaôad,  CCCP) 

M3yiiemie  (f)ayHBi  hjio^obbix  HacaîK,n;eHHH  b  pa3jnmm>]x  jiaHgma(|)Tax  (ropnan  — 
K>ro-3anagHLiu  KoneT-JJ,ar,  npegropHan  —  npiiKoneTgarcKan  paBHiraa  h  paBmmiiaH  — 
oa3HCLi  gpeBHero  opomennn  n  biiobb  ocBaHBaeMBie  3eMJin  b^ojib  TpaccBi  Kapa-KyMcnoro 
KaHajia)  no3BOJiiuio  ycTaHOBHTB  HenoTopBie  3aK0H0MepH0CTH  ee  (fjopMupoBamiH. 

B  ioro-aana^Hoii  TypKMemm  b  Sojibiiiom  MHoroo6pa3HH  npegCTaBJieHBi  guKopacTy- 
npie  h  KyjiBTypiiBie  ceivieuKOBBie  (höjiohh,  rpyina,  anßa,  öonpBimHHK),  KOCTouKOBBie 

348 


(bhihhh,  aepemiia,  aopnaoc,  nepcHK,  cjiHBa,  aabiaa),  opexonno  ahm  e  (Mim^ajiL,  rpcpiam 
opex)  h  cyoxponHaecKHe  njioAOBbie  (nnaaip,  rpaHaT,  3H3H(|)yc,  xypMa,  MacjiiiHa) . 

ÓayHa  aemyeKpbijibix,  o6nxaioin;Hx  na  axiix  hjioaobbix,  HacanxbiBaex  85  bhaob, 
oxhochih;hxch  K  25  ceMehcxBaM.  3HaaHxejibHbie  pa3JiHHna  b  $ayHe  npoaBJiaioxca  b  cbh3ii 
C  H3MGH6HH6M  BbICOTLI  MeCTHOCTH,  H  HpH  IICCJieAOBaHHHX  B  K>rO-3anaAHOH  TypKMGHHH 
ÖBIJIO  BWAeJieHO  HeCKOJIbKO  CXaH,HH. 

JlecHoü  none,  pacnojio>KeHHbin  na  BbicoTe  900—1700  m  Ha#  yp.  m.,  oxjraaaexca  iian- 
öojibniHM  MHoroo5pa3iieM  BiiAOBoro  cocTaßa  AeHApo^HJibHbix  aemyeKpbijibix.  3flecb  ox- 
Meaeno  70  biiaob,  iis  hhx  25  aoboabho  oöbihhbi  h  aacxo  Bcxpeaaioxca,  6  bhaob  pa3Bii- 
BaiOTCH  b  Macee  ( Hyponomeuta  padellus  L.,  H.  malinellus  Z.,  Recurvaría  nanella  Hb., 
Himera  pennaria  L.,  Hibernia  bajaría  Schiff.,  Biston  necessaria  Z.). 

HeKOTopbie  ii3  aemyeKpbijibix  AHKopacxymnx  hjioaobbix  jiecHoro  noaca  CTaaii  Mac- 
coBbiMH  BpeAHTejiaMH  b  ca^ax  ( Euzophera  punicaella  Moore ,  Recurvaría  nanella  Hb., 
Anarsia  lineatella  Z.,  Simeathis  nemorana  Hb.,  Euxestis  dentula  Ld.,  Polychrosis 
botrana  Hb.). 

JTenHAonTepo(|)ayHa  nojiHBHbix  3eMejib  HacanxbiBaex  48  bhaob.  B  oxjmaiie  ot  APy- 
rnx  H3yaaeMbix  jiaHAma^TOB,  OHa  $opMHpyexca  sa  caeT  CKJiaACKHX  BpeAHxejien,  moho- 
$aroB  cyÖTponnaecKHX  Kyjibxyp,  nmpoKO  pacnpocxpaHeHHbix  ojinrocj^aroB  h  nojni(|)aroB 
po3oij;BeTHbix  hjioaobbix  jiecHbix  nopoA.  3Aecb  b  Macee  pa3BHBaioxcH  njioAoníopim  — 
a6aoHHaa  ( Laspeyresia  pomonella  L.),  cjiHBOBaa  ( Grapholitha  funebrana  Tr.),  rpaHa- 
TOBaa  ( Euzophera  punicaella  Moore),  poaiKOBaa  ( Ectomyelois  ceratoniae  Z.).  HacTO 
Bcxpeaaioxca  JiHcxorpbi3ym,He  aemyeKpbuibie  —  AHCXOBaa  BepTyHba  ( Recurvarla  na¬ 
nella  Hb.),  pa3JinaHbie  JiHCTOBepxKH  (Archips  rosana  L.,  Acleris  variegana  Den.  et 
Schiff,  h  AP-),  aexjiHKOBbie  mojiii  (Coleophoridae) ,  HHampHaa  MOJie-JiiicxoßepxKa  (Si- 
maethis  nemorana  Hb.)  h  aP4  oöbihhbi  cxBOJiOBbie  BpeAHxeJiH  —  ApeBecmipa  B'beAJiiiBaa 
( Zeuzera  pyrina  L.)  h  ApeBOxoaen;  naxyann  ( Cossus  cossus  L.).  EoJibimiHCXBO  ii3  hhx 
noAHBOJibXHHHbie  ojmroijarH  h  nojiH(|)arH,  a  noaxoMy  CMoran  Jierno  npncnocoöiixbca 
K  OÖHXaHHH)  B  yCJIOBHHX  nOJIHBHOII  30HbI. 

naoAOBbie  HacaaiAGHHa,  npoH3pacxaioiH,ne  baojib  xpaccbi  Kapa-KyMcaoro  naHajia, 
npaKXHaecKH  He  noBpeaiAaioxcH  aemyeKpbuibiMH;  hx  noaBJiemie  Moatex  npoH30HXH  ny- 
xeM  3aHoca  BpeAHxeaeii  c  nocaAoaHbiM  MaxepnajiOM  hjih  3a  caex  nojiH<|)aroB  nycxbiHHOH 
(|)ayHbi  (cobok,  mejiKonpaAOB  h  naAemm;). 

OopMHpoBaHHe  jienHAonxepo$ayHbi  pa3jmaHbix  JiaHAnia(|)xoB  onpeAejiaexca  xaKUM 
o6pa30M  paA.OM  $aKxopoB:  1)  cocxaBOM  pacxemin  (copxHMeHx  njioAOBbix  nyjibxyp); 
2)  $ayHOH  aemyenpbiAbix  ApeßecHO-KycxapHHKOBOH  pacxnxejibHocxn,  nponapacxaiomeH 
BÖJIH3H  HJIOAOBBIX  HaCaAKAßHHH;  3)  BBICOXOH  H  MHKpOKJIHMaXOM  MeCXHOCXH;  4)  B03- 
pacxoM  ncKyccxBeHHbix  HacaacAeHHH  h  AP- 

ycxaHOBJieno,  axo  JienHAonxepo<|)ayHa  AO-aiiHHbix  caAOB  JiecHoro  noaca  h  oxaacxn 
nojiHBHbix  36Mejib  ApeßHero  opomeHHa  c(|)opMHpoBajiacb  oaeHb  abbho  h  b  ochobhom  3a 
caex  aemyeKpbiJibix  AHKopacxynpcx  hjioaobbix  h  jiecHbix  nopoA.  B  Hacxoaipee  BpeMa 
OHa  npexepneßaex  Jimnb  H3MeHeHna  b  cbh3h  c  aKXHBHOH  AeaxejibHocxbio  aejiOBena, 
b  xo  BpeMa  Kan  b  hobbix  6noii;eH03ax  npopecc  cxaHOBJieHHa  $ayHbi  xojibko  HaaHHaexca. 

JlenHAonxepo^ayHa  hjioaobbix  nyjibxyp  TypKMeHnn  oaeHb  CBoeoöpa3Ha  h  oxjiii- 
aaexca  Miioroo6pa3HeM  AßHApo(|)HJibHbix  bhaob.  Ohh  pa3JinaHbi  no  npoHcxoa^AeiiHio  h 
BKJTioaaiox  cpeAH3eMHOMopcKHe,  nepeAHea3naxcKiie,  eBponeñcKHe  h  KaBKa3CKHe  ajie- 
MeHXbi.  HeKoxopbie  aemyeKpbuibie  TypKMeHHH  ne  Bcxpeaaioxca  Aaaîe  b  (JrnyHe  hjioaobbix 
Kyjibxyp  y3oeKHcxaHa  h  TaAaxHKHCxaiia. 


3ABHCMMOCTB  nOBE/JEHHH  HMArO  XJIEBHOH  HfyjKEJIHH.BI 
(. ZABRUS  TENEBRIOIDES  GOEZE)  OT  TEMnEPATyPBI  CPE^bl 


L.  P.  Kryazhe  va-JI.  n.  KpaaíeBa 
(Bcecow3Hbiü  uHCTuryr  3auçurbi  pacTenuü,  Jlenumpad ,  CCCP ) 

npn  OAHOBpeMeHHOM  HaÓJiioAeHHH  3a  anxiiBHOcxbio  aîyKOB  b  npiipoAe  npoBeAeHO 
aKcnepiiMeHxajibHoe  H3yaeHne  npeAnoanxaeMoñ  xeMnepaxypbi  b  xeaeHiie  iiManmajibHOH 
/KH3HH  xjieÖHOH  H<y>KejiHi];bi  c  noMombio  xepMorpaAa. 

B  Haaaae  Jiexa  œyKH  pacnpeAejiajincb  no  inKaJie  xepMorpaAa  b  npeAeJiax 
13.0—29.0°,  KOHpeHxpnpyacb  b  Mecxax  c  noKa3amiHMH  20—26°.  OceHbio  H30HpaeMbie 
xeMnepaxypbi  cABHrajiHCb  b  cxopoHy  6ojiee  hii3Khx  4.3—27.3°,  c  KOHii;eHxpaii;HeH  b  Me¬ 
cxax  c  xeMnepaxypoñ  8—15°.  BepxHHM  xepMHaecKHM  noporoM  anxiiBHocxn  xjieÔHon 
îKyHîejiHpbi  MO/KHO  canxaxb  30°.  Ha  ninajie  xepMorpaAa  h  b  npnpoAHbix  ycjioBHax  >KyKii 
H30eraiox  xeMnepaxypy  Bbime  30°.  Hnæe  +4.0°  JieîKnx  30Ha  openeHemia  inyKOB. 
HacxynjieHHe  b  npnpoAe  xannx  xeMnepaxyp  cooxBexcxByex  OKOHaaHHio  nepnoAa  pa3- 
MHoaieHiia. 

BepxHKajibHbie  MHrpapini  a^yKOB  b  noaee  JiexoM  —  yxoA  Ha  rayÖHHy  30—50  cm  — 
Moryx  6bixb  oö^acHenbi  HacxynaeHneM  xeMnepaxyp,  npeBbiinaiomHx  onxHMyM  /KyKOB, 
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c  oflHOBpeMeHHHM  n  o  h  h  m  g  h  h  e  M  BJiamHOCTii.  B  nepnofl,  npo^inecTByiomiiii  BBixo^y  my- 
kob  il 3  noBBBi,  il  b  naaajie  pa3MHomeHiiH  ii36iipaeMBie  mymejiimeii  na  niKaae  TepMO- 
rpa/ja  TeMiicpaTypti  jiemaT  b  npe,n;ejiax  7.8 — 29.6°.  Cae^OBaTejibHo,  3a,n;epmHBaTb  BbixoÆ 
xjieÖHon  mymcjiiipbi  na  noBepxnocTb  noHBbi  n  ymeTaiorpe  Ha  Hee  ^eñcTBOBaTb  MoryT 
TGMnepaTypbi,  jiemarpiie  Bbime  iijih  mime  sthx  npe^ejioB,  hto  b  30He  IIpeAKaBKa3bH 
ne  oTMenaeTCH.  3tiim  no^TBepm^aeTca  name  npe^nojiomemie  o  tom,  hto  b  IIpeAKaB- 
Ka3be  cpoKii  Bbixo^a  myna  na  noBepxHocTb  noHBbi  nocjie  acTiiBapnii,  a  Tanme  coapeBa- 
HHH  nojioBbix  rollai  h  oTKJiaflKii  aim;  onpe^ejiaiOTCH  npeiiMyipecTBeirao  BJiamnocTbio 
nOHBbl. 

TeMriepaTypubiH  onTiiMyM  onpe^ejineT  xapaKTep  noBeAemia  myKOB  b  Teaemie  cy- 
TOK.  B  IIpeAKaBKa3be,  r^e  onTimajibHbie  TeMnepaTypbi  otmchbiotch  b  yTpemiiie  h  npe,n- 
cyMepeaHbie  aacbi,  jieTOM  mymi  noaBJiaiOTCH  Ha  noBepxHocTii  noHBbi  c  6  flo  11  h  c  15 
flo  22  aac.;  nocjie  scTHBapira  ohii  6biBaiOT  aKTiiBHbi  ÆHeM.  YaeTbi  micJiemiocTH  myKOB 
JieTOM  cJie^yeT  npoBo^nTb  b  yTpemme,  oceribio  —  b  ^HeBHbie  aacbi. 

JlëT  my  kob  npoiicxoflHT  nepeji;  acTiiBapneii  npn  TeMnepaType  Bbime  25°  h  cKopocTii 
BGTpa  He  oojiee  3  M/ceK.  Ilpn  TeMnepaTypax  mime  25°  hjiii  Bbime  31—32°  JiëT  npenpa- 
ipaeTca.  IlepejieTbi  myKOB  He  hocht  xapaKTepa  MaccoBbix  MnrpapHH  Ha  ôojibmne  pac- 
ctohhhh;  ocHOBiian  aacTb  nonyjiapHH  ocTaeTca  na  3acejieHHOM  panee  noceBe.  He  hckjiio- 
aeHO,  HTO  nojieT  HBJiaeTCH  <f)H3HOJiorHaecKOH  noTpeÓHOCTbio,  CTHMyjinpyiomeH  oömgh 
BeipecTB  nepe/i;  nojiOBbiM  C03peBamieM.  no^TBepm^aeTca  3to  tgm,  hto  nocjie  JiëTa 
B  HHHHHKaX  CaMOK  HaHHHaCTCH  (J)OpMHpOBaHIie  OOU,HTOB.  B  nepiIOJI,  pa3MHOmemiH 
oceiibio  nepejieTOB  myKOB  ne  oTMeaanocb. 


5KECTKOKPBIJIBIE,  BPEAHIAME  nJIOAOBBIM  TAJ1ÎKHKHCTAHA, 

H  PAHOHMPOBAHME  TEPPIITOPHH  HA  OCHOBE 
MX  CTAU,HAJIBHOrO  PACnPEAEJIEHHH 

P.  N.  Kulinitsh  —  n.  H.  K  y  ji  n  h  ii  a 
( Hhctutijt  300J10ZUU  u  napa,3UTOjioeuu  AH  Tadz/cCCP,  flymanòe,  CCCP) 

Ha  njioflOBbix  Ta^mimiicTaHa  (1955—1957  rr.)  BbiHBJieno  82  Bii^a  Bpe^Hbix  myKOB, 
OTHOCHipnxcH  K  9  ceMeiiCTBaM:  Scarabaeidae  —  12  bh^ob,  Buprestidae  —  20,  Meloidae  — 
2,  Cerambycidae  —  8,  Chrysomelidae  —  14,  Attelabidae  —  2,  Curculionidae  —  15,  Ipi- 
dae  —  8,  Bostrychidae  —  1. 

Oayna  myKOB-BpeflHTejien  njioftOBbix  Ta^mmmcTaHa  coßepmnT  70%  aH^eMiiKOB 
Cpe^Hen  A3HII.  3to  noKa3biBaeT,  hto  (^opMiipoBamie  (|)ayHbi  npoHCXOflHJio,  b  ochobhom, 
Ha  MecTe  b  pesyjibTaTe  ^jiiiTejibHoro  pa3BiiTHH  Beerò  jiaH^ma^Ta. 

BojibmHHCTBo  3aperncTpHpoBaHHbix  bh^ob  (60)  hbjihiotch  nojiH(|)araMH.  Hanöo.aee 
MiioroHiicjiemia  rpynna  ojiiiro^aroB  (6).  K  rpynne  MOHO(|)aroB  othochtch  16  bh^ob,  OTO, 
B  OCHOBHOM,  BpeßHTeJIH  (f)HCTaiUKH  —  8  BHßOB,  JlOXa  —  4,  IHHnOBHHKa  —  3  H  no  OflHOMy 
Biifly  c  rpepKoro  opexa,  Mira^ajia,  HHmnpa. 

y  HGKOTopbix  bh^ob  oTMeaaeTca  CMeHa  KopMOBbix  pacTeHHH  b  Teaemie  ce30Ha. 
HanpnMep,  myrai  Aphtona  promissa  hissarica  BecHOH  miTaiOTCH  JiHCTbHMii  mnnoBiniKa, 
b  KOHpe  jieTa  —  jihctbhmh  Mmmajia,  rpepKoro  opexa,  KJieHa.  CMeHa  KopMOBbix  pacTe- 
HHH  HaÔJiioAaeTca  h  b  npopecce  oiiToreHe3a. 

Hanöojibmee  hhcjio  bii^ob  myKOB-BpeaiiTejieH  3aperncTpHpoBaHo  Ha  Mim^aae  (42), 
aÔJioHe  (35),  ajibiae  (31).  Be^Hoit  oKaaajiacb  cjiayHa  Bpe^HTejieii  rpaHaTa  (4),  paöimbi 
(3),  mejiKOBiipbi  (3),  HHmnpa  (2).  80%  bii^ob  o^HOBpeMeiiHO  noBpem^aioT  KaK  Aimne, 
TaK  h  KyjibTypiibie  nao^oBbie;  o^naKO,  MHome  H3  hhx  HanocaT  6ojiee  oipyTHMbm  Bpe^ 
KyjibTypiibiM. 

CMena  BepTHKajibiibix  noHBeHHo-KJiHMaTHaecKnx  h  pacTHTejibHbix  noacoB  OTpa- 
maeTca  h  na  pacnpe^eaeimn  mecTKOKpbuibix  —  Bpe^iiTeaeii  njio^oBbix,  Kam^biii  noac 
xapaKTepii3yeTca  onpe^ejieHHbiM  cocTaBOM  3HT0M0$ayHbi,  ee  micjieHHocTbio. 

OayHa  myKOB  —  Bpe^HTeaen  nao^OBbix  öoraae  b  noace  rnnpoKOJiiiCTBemibix  JiecoB 
rop  (69  bh^ob),  TaK  KaK  cocTaB  3eHflpo(|)Jiopbi  3/]¡ecb  Hanôojiee  pa3HOo6pa3eH,  Ajia  stoh 
nojiocbi  xapaKTepHo  npeoÖJiasamie  Me30(|)HJibHbix  $opM  h  öojibmoe  hhcjio  THnnaHbix 
npeflCTaBiiTejieií  (31  Biifl,  113  KOTopwx  11  npncyin¡H  TOJibKO  flaHHOMy  noacy  ii  He  BCTpe- 
aaioTca  b  npe^ropbax  h  ^oJiHHax). 

B  npe^ropbax  na  njioflOBbix  oTMeaeHo  54  Biip;a  Bpe^Hbix  myKOB.  Timiimibix  bii^ob 
fljia  3TOTO  noaca  15.  IIInpoKo  pacnpocTpaHeHbi  Kcepo(|)HJibi.  MHorne  H3  hhx  3axo,u;aT 
b  ropbi,  ho  TaM  6ojiee  pe^KH  h  b  ochobhom  oöiiTaiOT  na  iomHbix  CKJionax.  B  paccMaTpii- 
BaeMOM  noace  HMeioTca  h  Me3o<i)HJibHbie  KOMnoHeHTbi,  BXOAaipue  b  cocTaB  (|)ayHbi  rop, 
ho  nepeme3mne  c  ^hkhx  Ha  KyjibTypHbie  nao^oBbie,  npoimpacTaiomne  b  npe^ropbax. 
B  paBHHHax  Ha  njio,n;oBbix  3aperHCTpnpoBaHo  36  bh^ob,  h3  hiix  TnmiHHbix  npeflCTaBH- 
Tejieii  12,  ßojibine  noaoBHHbi  KOTopbix  othochtch  k  TyraimoMy  (|)HT0ii;eH03y.  HMeioTca 
Tanme  npeßCTaBiiTejm  (|)ayHbi  npe^ropuií  n  rop,  npoHHKmue  cio^a  c  ^iikoh  pacTiiTejib- 
HOCTH.  Bii/i;ob,  CHJibHO  BpeflHipiix  njioflOBbiM,  BCTpeaaeTCH  öojibme  b  npe^ropbax. 
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AHajiH3npyn  pacnpepeaemie  Bpepiibix  >KyKOB  no  blicothbim  noacaM,  mojkho  epe- 
jiaTb  BbiBOA,  hto  pacnpepeaemie  MHoriix  BpepHTeaeii  He  orpaHiiaiiBaeTcn  tojibko  o^hiim 
noacoM,  a  npocTiipaeTca  3a  ero  npepeabi  Bcaep  3a  kopmobbimii  pacTeHHHMH.  Opiiano 
ancaemioe  cooTHomemio  nx  b  pa3Hbix  noacax  ne  opiraaKOBo. 

BepniKajibHoe  pacnpocrpaHeraie  >nyKOB  b  TapnmKiicTaHe  aBJiaoTca  aacrabiM  npo- 
HBjieHHeM  oôipeii  3aKOHOMGpnocTH  b  BepniKajibHOH  3oriajibHOCTii  Bcex  ajieMeiiTOB  npn- 
popbi  b  ropHbix  CTpaHax.  Ilo3TOMy  cpepii  BiipoB,  nanocarpiix  cnabubiii  Bpep  phkhm  ii 
KyjibTypubiM  njio^oBbiM,  jiiiHib  HeMHorne  BpezpiT  bo  Bcex  noacax  b  o/praaKOBoii  cTe- 
neHH,  a  OoabmimcTBo  chjibho  BpcpiiT  jiiiuib  b  onpepeaeimoM  noace.  3to  TpeöyeT 
(JepeHpiipoBaHHoro  nopxopa  k  MeponpnaraaM  no  6opb6e  c  hiimh. 

rioaTOMy  BCK)  TeppiiTopino  TapnuiKHCTaHa  b  OTnomeniin  3aru;HTbi  naopoBbix  n  ope- 
xonaopHbix  nyjibTyp  ot  BpepHbix  n;yKOB  moìkho  pa3peaHTb  Ha  Tpn  noaca:  paBHnii 
(350—500  M  aOcoaioraoii  bbicotbi),  npepropnn  (500—1500  m),  rop  (1200—2500  m). 

Hcxopn  H3  Toro,  hto  piume  naopoBbie  pepeBbn  n  KycTapiraira  aBJiaioTca  npiipop- 
HbiMH  oaaraMii  BpepHoii  3HT0M0(|)ayHbi,  6opb6y  Hapo  npoBopiira  opHOBpeMemio  nan  Ha 
KyjibTypHbix,  Tan  h  Ha  phkhx  naopoBbix. 


OCHOBbI  3KOJIOrHHECKOrO  METO/JA  nPOOHJIAKTHKH  MACCOBbIX 
PA3MHCHKEHHH  BPEßHblX  ÎKHBOTHblX 

J.  M.  Kurazhskovsky  —  K).  H.  KypaniCKOBCKiiii 
( AcrpaxaHCKUü  nedazozuuecKuü  uhctutjjt,  CCCP) 

Hanm  BbiBopbi  bo3hpikjih  b  npopecce  papa  CTapnoHapHbix  h  SKcnepnpHOHHbix  pa- 
6ot  no  H3yaemno  BpepHbix  HaceKOMbix  n  rpbi3yHOB,  Haaaraix  c  1951  r.  b  CTenHou 
n  jiecocTenHOH  30Hax  eBponeicKOH  aacra  CCCP  h  aacraaHo  b  TopHOM  AaTae  h  Jiecax 
EBponencKoro  CeBepa.  HeKOTopwe  noayaeHHbie  npn  stom  paHHLie  oaeHb  noKa3aTejibHbi. 

Ilpn  H3yaeHHH  TeppiiTopun  EpnaeBCKon  onbiraon  cTaHpnri  no  opomaeMOMy  3eMJie- 
peanio,  Haxopnmeiicn  b  cyxiix  CTenax  iora  XepcoHCKon  oöaacra,  öbijio  oÖHapyaieHo 
öojibhihhctbo  BHflOB  MecTHbix  BpepnTeaen  nojießbix  KyjibTyp.  B  3one  cyxnx  cTenen  opo- 
inaeMbie  KyjibTypbi  BcaepcTBiie  hx  öojibnien  cohhoctii  h  miTaTenbHocra  nopaaiaioTca 
BpeffiiTejiaMii  3HaaiiTejibHO  cujibnee,  aeM  cyxopoabHbie.  Ho  BcaepcTBiie  BbicoKoro  ypoBHa 
arpoTexHHKH  n  papnoHaabHoii  opraHH3an;HH  Hcnojib30BaHHa  TeppriTopnii  TaM  3a  nepnop 
Haaimaa  npHÖnioiiTeabHo  c  1930  r.  hii  pa3y  He  B03HHKajia  neoOxopiiMocTb  npiiMenaTb 
pan  6opb6bi  c  BpepirreanMii  npoxHMHKaTbi. 

ycMaHCKiïiï  6op,  pacnojioaceHHbiH  b  BopoHeniCKOH  h  JInnepKon  o6ji.,  HaxopiiTcn 
b  jiecocTenHoii  30He,  rpe  Jieca  CTpapaiOT  ot  BpepnTeaen  ropa3po  öoabine,  aeM  b  cooct- 
BeHHo  jiecHoii  30iie.  Haaimaa  c  1934  r.  okojio  30  000  ra  b  ceßepHOH  aacTH  YcMaHCKoro 
6opa  6bi.TiH  nopaimeHbi  pa3pa6oTaHHOMy  M.  H.  Ckphöhhbim  ocoöoMy  aecoxo3niiCTBeH- 
HOMy  pe/KHMy  3anoBepHoro  rana,  ho  BKJiioaaBHieMy  peryjiapiibie  py6im  pepeBbeB. 
OcTaJibHaa,  öojibmaa,  aacra  aeca  Haxopnaacb  b  MeHee  CTporo  KOHTpojinpoBaBHiHxca 
oöbiaHbix  jiecoxo3ancTBeHHbix  ycjiOBnax.  3a  HCTenmee  BpeMa  b  ceBepHoii  3anoBepno- 
onbiTHOH  aacTH  YcMaHCKoro  6opa  HHceKrapnpbi  He  npHMeHajmcb;  OTpeabHbie  oaarii 
pa3MHoaiemia  HaceKOMbix  H3pepKa  B03HHKaJin,  ho  He  3axBaTbiBaJin  ôojibhihx  naoipapeii 
ii  b  1—2  ropa  noflaBaaancb  3ain¡HTHbiMH  cnaaMii  caMoro  aecHoro  6noii;eH03a.  3a  npe- 
seaaMH  3Toro  yaacTKa  MaccoBbie  pa3MHoaceHna  Bpe^HTeaen  öbiaii  hohtii  ea^erofliibiMn 
HecMOTpa  Ha  peryaapHbie  h  sHeprnaHbie  aBnaxHMHaecKHe  o6pa6oTKH.  no  ^armbiM  npo- 
Be^eHHoro  b  1954  r.  aecoTaKcapnoHHoro  oöcaepoBamia,  npopyKTHBHOCTb  aeconaca>Kpe- 
HHH  onbiTHOH  aacra  ycMaHCKoro  6opa  öbiaa  Ha  15—30%  Bbirne,  aeM  b  ppyrnx  onpy- 
/Kaioipiix  ero  aecax. 

BHHMaTeabHbiii  aHaaii3  pa3MHOHœHHH  BpepHTeaeíí  npn  3KcnepHu,HOHiibix  oôcaepo- 
Baiiiiax  Bcerpa  oÔHapyæiiBaa  CBa3b  srax  pa3MH0>KeHHH  c  B03peHCTBHeM  aeaoBeKa  Ha 
MecTHbie  3KoaornaecKHe  ycaoBHa. 

Ha  ocHOBe  oöoörpeHHa  sthx,  a  Tanate  MHoroaiicaeHHbix  aiiTepaTypiibix  paHHbix, 
HaMii  b  1954  H  1955  r.  6bia  onyöaHKOBaH  bbibop  o  tom,  hto  b  HacTonipee  BpeMn  cTaao 
TexHiiaecKii  bo3mo/Khbim  h  H,eaecoo6pa3HbiM  nepeHecTii  peHTp  TnœecTH  b  6opb6e 
C  BpepHbIMH  >KHBOTHbIMH  Ha  KOMHaeKCHHH  3KOaoriae  CKHI  M  e  T  O  P,  3a- 
naioaaioipHHCH  b  co3paHiin  b  xo3miCTBeHHo  Hcnoab3yeMbix  önopenosax  3KoaoriiaecKoii 
oocTaHOBKH,  npennTCTByiorqeH  pa3MHOHîemiio  BpepHbix  opraHH3MOB.  3Ta  npen  BnepBbie 
öbiaa  BbicKa3aHa,  bh^hmo,  paöoTaBHiHM  b  IOhchoh  Pocchh  aiiTOMoaoroM  h  arponoMOM 
A.  H3HapoH  b  1882  r.,  ho  b  to  BpeMn  He  Moraa  öbitb  ocyipecTBaena  b  pocTaToanoM 
oö^eMe. 

Ba^KHeiimne  npirapiinbi  npnMeHeHHn  SKoaornaecKoro  Mei’Ofla  öopböbi  c  BpepiiTe- 
anMH  b  ceabCKOM  xo3miCTBe  cbo^htch  k  ycnaeHHio  KyabTyporeHHbix  cbohctb  oöpaöa- 
TbiBaeMbix  3eMeab:  1)  6e3ynpeaHOMy  BbinoaHeHHio  arpoTexHnaecKHx  npaßiia  Ha  Beeil 
oöpaöaTbiBaeMoii  naoipapn;  2)  ycnaemiio  aMnaiiTypbi  KoaeöamiH  3KoaoraaecKiix  ycao- 
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bee  cpepBi  (cMene  KyjiLTypiioro  TpaBocTon  nocjie  ero  ybopmi  cpepoñ,  anmeHHoñ  y6e- 
Haiip  11  nErpii  —  «BpeMeiiHoñ  nycTBinen»;  CMeHe  KyjibTyp;  CMeHe  peaaiMOB  opomemiH 
n  T.  n.);  3)  ypeaeHEio  ocoöoro  BHHMaHna  6opt6e  c  BpepnTeaaME  na  neoöpaöaTBiBaeMBix 
yaacTKax  n  b  neSaaroapnaTHBie  paa  hhx  «y3Kne»  nepnopBi  jke3he;  4)  npnMeHeiinio 
ppyrnx  cnepnaaBHBix  Mep,  oapepeaaeMBix  KOHKpeTHoñ  oöcTaHOBKon.  B  JiecnoM  xo- 
3HÖcTBe,  HaupoTiiB,  Hanöoaee  BamHBi:  1)  o6rpee  cooTßeTCTBiie  nopopHoro  cocTaßa  h 
CTpyKTypBI  HaCa>KfleHEE  yCaOBIMM  npOH3paCTaHHH,  2)  pa3IIOpOflHOCTB  E  HieJiaTeJIBHO 
pa3H0B03paCTH0CTB  COCTaBa  IiaCaHifleHEE.  HflOXHMEKaTaM  B  aulx  yCJlOBHHX  OTBOflHTCE 
pojiB  BcnoMoraTejiBHBix  pe3epBHBix  cpepcTB,  npEMenaeMBix  b  Epe3BBiHañiiBix  ycaoßnax. 

ninpoKoe  H3yaeHHe  B03MoamocTeñ  apeBpaipeHEa  aKoaornaecKoro  MeTopa  npo$E- 
jiaKTHKH  MaccoBBix  pa3MHO>KeHHH  BpepnTeaeñ  b  BepyrpEH  Morjio  6bi  npnBecTH  b  6jih- 
>Kaümne  ropbi  k  3HaaETeaBHOMy  coapaipeHiiio  3arpa3HeHiiii  necTEpupaME  Bceñ  6no- 
c(J)epBi  3eMJiH  h  o3AopoBjieHHio  ee  6nopeH030B. 


3AKOHOMEPHOCTH  PA3BHTHH  HACEKOMblX,  nP0rH03bi  H 
nPEAOTBPAIB,EHHE  MACCOBblX  PA3MHOHŒHHH  BPEßHBIX  BH/JOB 

K.  I.  Larchenko-K.  H.  JI  a  p  a  e  n  k  o 

(CpedHea3uarcKuü  HayuHO-uccjiedoeaTejibCKuü  uhctutijt  3au{uru 

pacreHuü,  Taiunenr,  CCCP) 

BhiaBjieHHBie  3aKonoMepHocTH  oHToreHe3a  HacenoMBix  (JlapaeHKo,  1951,  1956)  pac- 
CMaTpiïBaiOTca  Kan  nocToaHHaa  3aBECEMOCTB  Kaaípoñ  CTapnE  Hm3Hemioro  BEpa  ot  He- 
oöxophmbix  eMy  ycJioBHH  BHeniHeñ  cpeflBi  h  nETamia.  Te  ycaoBEH  iieoôxopEMBi  Biipy, 
KOTopBie  oöecneaiiBaioT  eMy  HanpaBJieHHocTB  npopeccoB  pa3BHTiia  b  opraiiH3Me,  t.  e.  Te 
nocaepoBaTeaBiiBie  ii3MeHeHna  bo  BHyTpeiraeñ  opraHH3apHE,  KOTopBie  BJieayT  3a  coöoä 
nepexop  E3  opHoñ  CTapna  pa3BETEa  b  ppyryio. 

ycTanoBJieHo,  eto  apncyipaa  aaceKOMBiM  aaapaBjieHHOCTB  npopeccoB  pa3BETaa  ocy- 
ipecTBjiaeTca  tojibko  aocjie  apao5peTeHEa  bo  BEyTpeBaeä  cpepe  «ampoBoro  Tejía» 
c  onpepeaeiiHBiME  paa  BEpa  OTJioaieHEaME  ampa  nan  >Knpa  e  öejiKa.  IlpE  öojibeiom 
aeAopa3BETEE  e  OTcyTCTBEE  aíapoBoro  Tejía,  a  Taaaîe  npE  HaKonaemni  b  Kaeraax  He- 
CBoËCTBeHHBix  pesepBBBix  OTJioateEEË  b  opraaE3Me  C03pai0Tca  aaToaoraaecKae  apo- 
peccBi  a  pa3BETEe  apeapaipaeTca.  3to  oô'BacHaeTca  CEen;E(|)EKOE  aaTaHaa  e  oÖMeira 
BerpecTB  y  HaeeaoMBix,  ocoöeaaocTaME  KpoBeTBopeasa,  BJiEaaaeM  KpoßeTBopaBix  apo- 
peccoB  Ha  pasBETae  EMarnHajiBHBix  peckob  e  Beerò  opraHE3Ma  b  peaoM. 

3aKOHOMepHOCTE  OHToreHe3a  CBnpeTeaBCTByioT,  eto  y  aaceKOMBix  He  CBoßopHBie 
KJieTKE  reMOJiEM(|)Bi,  Kan  y  ppyrnx  îkhbothbix,  a  KJieTKE  auipoBoro  Tejía  aßjiaiOTca 
aocToaHHBiMH  noKa3aiejiaME  (jHi3iioaoriinecKoii  noaHopemiocTii  e  ex  a<E3Hecao- 
COÖHOCTE. 

KoaEEecTBeHHBie  e  KaEecTBeHHBie  noKa3aTeaa  ampoBoro  Teaa  Tecao  CBH3aHBi 
C  aHTeHCEBHOCTBIO  OÖMCHa  BeifleCTB,  c  pa3BETHeM,  BBiaîEBaHEeM,  C  rayÖOKEM  COCTOa- 
HEeM  noKoa  npn  cnaEKe  e  pnanay3e,  c  naopoBETOCTBio  e  xapaKTepoM  co3peßaHEa  no- 
aoBBix  npopyKTOB,  c  ycTOHEEBOCTLio  k  HeßaaroapnaTHBiM  B03peñcTBEaM  aênÔTEnecKHX 
E  ÖEOTEEeCKEX  (|)aKTOpOB,  K  apa.M  H  T.  fl. 

IloKa3aTeaE  aai3HecEoco6HocTE  BEfla  aBnancB  ocHOBaaneM  flaa  oö^beKTEBHOH 
opeHKE  ycaoBEË  BHeniHeñ  cpeflBi,  paa  ycTaHOBaeHHa  HeoöxoflEMBix  eMy  ycaoBEH  aETa- 
HEa  e  oô^acHeaEa  epeeeh  MaccoBBix  pa3MHoaieHEË  e  flenpeccHE.  BBiacHEaocB,  eto 
MaccoBBie  pa3MHo;aeHEa  HaceKOMBix  3aBBcax  He  ot  3emhex  ycaoBEË  h  öboteeockex 
(|)aKTopoB,  a  ot  ycaoBEH  BHeniHeñ  cpeflBi  h  aETaHEa  b  BereTapEOHHBiñ  nepEOfl,  Korpa 
co3paeTca  >KE3Hecnoco6HOCTB  BEpa,  rayÖEHa  noKoaiperoca  cocToaHEa  e  naopoBHTocTB. 
Co3paaacB  HOBaa  HayEHaa  ocHOBa  paa  pa3pa6oTKE  MeTopoB  nporH03irpoBaHEa  pa3BE- 
TEa,  pa3MHoaieHiia,  noBepeHHa  h  pacceaeHEa  BpepETeaeñ.  B  ocHOBy  3tex  MeTopoB  bxo- 
pET  ycTaHOBaemre  paaTeaBiiocTH  pa3BETEa  BpepETeaa  b  saBECHMOCTii  ot  TeMnepaTypBi 
E  Tex  ycaoBEH,  KOTopBie  BBI3BIBaiOT  BBICOKyiO  HÍE3HeCa0C06H0CTB  KaK  B  Eepiiop  pa3BE- 
TEa,  Tan  e  apa  noproTosae  k  cnaEKe  n  pEanay3e. 

PemeHEe  3tex  BonpocoB  b  eacnepEMeHTaaBaBix  e  aoaeBBix  ycaoBnax  no3BoaaeT 
iicnoaB30BäTB  eaieroflHBie  arpoMeTeopoaorEEecKEe  paHHBie  b  pa3HBix  30Hax  e  pañonax 
apeaaa  Bapa  paa  cocTaßaeHEa  KpaTKOcpoEHBix  h  poarocpoEHBix  aporH030B.  BoaBiaoe 
BHEMariae  oöparpaeTca  Ha  Bepyipne  ceaBCKOxosaacTBeHHBie  KyaBTypBi  —  cpoKE  ex  pa3- 
BHTEa,  co3peBaHHa,  BereTapiiE,  önoxEMEEecKEH  cocTaB  e  t.  p.,  Taa  KaK  nporH03EpyioTca 
h  pa3MepBi  3apa>KaeMBix  naorpapeñ. 

3aKOHOMepnocTH  pa3BHTEa  e  pa3MH0>KeHEa  BBiaßaeHBi  y  Agrotis  segetum  Schiff., 
Chloridea  obsoleta  F.,  Laphygma  exigua  Hb.,  Eury gaster  integriceps  Put.,  Leptinotarsa 
decemlineata  Say,  Pectinophora  inalveila  Hb.,  Adelphocoris  lineolatus  Goeze.  npia  npo- 
rH03EpoBaHEE  cHH/KeHiia  EEcaeHHOCTE  BpepETeaa,  aoHE/KeHEa  ero  >KH3Hecnoco6riocTH 
e  HacTyaaeHEa  peapeccim,  opHOBpeMeHiro  npepBEpETca  yBeanaeHEe  CTenerm  nopa- 
H\CHaa  ero  xmpiiiiKaME,  aapa3iiTaMH  e  BoaôypnTeaaME  6oae3Hen.  HeM  HH>Ke  napaeT 
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'/•Kii3Hecnoco6iiocTL,  TCM  bbihic  nopaHiemie  6ojic3hhmh,  npimiiMaroiniiMH  xapaKTep 
aniiaooTHH. 

UpornosBi  no  ocHOBHLiM  bpgæiitgjihm  xjionHaTiiHKa  cocTaBJinioTcn  b  Cpe^neii  A31111, 
b  OCHOBHOM  b  Y36gkckoh  CCP,  c  1960  r.  nojionniTCJiBiiBic  pe3yjii>TaTBi  hbiijihcb  ocho- 
BannoM  ßjui  pa3pa6oTKii  MGponpHHTim  no  npe^oTBpamennio  MaccoBBix  pa3Miio>KeiniH 
BpefliiTenen  nyTeM  npoBe^eHnn  6opb6bi  n  flpyrnx  npneMOB  3am,iiTBi  KyjiBTypBi  b  ne- 
pnofl  $opMiipoBaHiifl  3iiMyiomHx  CTaflHii,  ^0  yxo^a  nx  b  3iiMOBKy.  Tanan  npoH3Bo,n;cT- 
BGiinaH  paöoxa  npoBO^HTcn  b  y36cKiiCTaHG  no  xjionKOBon  cobkg  c  1962  r.  Ona  npomjia 
npOII3BO/J¡CTBGHHBIG  IICnBITaHHH  B  OnBITHBIX  X03flHCTBaX  H  paiIOIiaX  B  pa3HBIX  no  KJIH- 
MaTHBGCKHM  yCJIOBHHM  OÔJiaCTHX  H  C  1965  T.  BHGßpHGTCH  B  npOIISBOflCTBO  B  CypxaH- 
AapBiincKOH  o6ji.  Ha  njiom¡aflH  cbbihig  100  tbic.  ra.  Ecjiii  b  nopiio^;  (^opMupoBanim 
fliianay3npyion];iix  KynojioK  Ha  3apancGHHBix  nojmx  xjionnaTHHKa  (n  KyKypy3Bi)  xhmh- 
necKiie  oöpaöoTKii  min  ^G^ojinapun  npoxo^HT  b  npomo3iipyGMBiG  cpoKii,  to  yme  HGp63 
rOa¡-ABa  MaCCOBOG  pa3MIIO>KGHIIG  BpGAHTGJIH  HCKJIIOnaeTCH.  B  KOHTpOJIBHBIX  X03HHCTBaX 
llpll  npOBGflGHIIII  XHMHHGCKHX  o6pa6oTOK  B  Í1HBI6  CpOKH,  flaffiG  npn  yBGJIHHGHHH  HX 
KpaTiiocTH  3a  CG30H  HapacTanHG  BpGßnTGJiH  hg  npGKpaipaGTCH. 

B  yKa3aHHOM  nanpaBjiGHira  npc^ycMOTpcHBi  HccjiGflOBamiH  h  no  flpyrnM  cgpbg3Hgh- 
uihm  BpGflUTGJiHM  —  Eury gaster  integriceps  Put.,  Tetranychus  telarius  L.  Mgto^bi 
nporH03npoBaHHH  ycoBcpiHGHCTByioTCH  nyTOM  yToniiGunn  ycjioBiin  noro^Bi  n  coctohhhh 
CCJIBCK0X03HHCTBGH1IBIX  KyjiBTyp  b  OTflGJiBHBix  30iiax,  paiioHax  apGajia  BH^a  H  B  OTßGJIB- 
HBIX  X03HHCTBaX  pGCHyÔJIHKH. 


BI1AOBAH  H  COPTOBAH  YCTOHHHBOCTb  HEPHOH  CMOPOAHHbl 
K  CMOPOAHHHOMy  nOHKOBOMY  KJIEIB,Y  -  CECIDOPHYOPSIS  RIBIS 
(WESTW.)  h  ahhamhka  Ero  nonyjiHii,HH 


V.  L  §  s  k  a  —  B.  JI  a  h  c  k  a 
(ÜHCTUTyr  cadoeodcrea,  Ilojibiua) 

HccjiGAOBannn  CMopo^iiHHoro  nouKOBoro  KJicma  nauaTBi  b  IIojibuig  b  cbh3ii  c  npn- 
UHHHGMB1M  HM  ÖOJIBIHIIM  BpGßOM.  3^GCB  OH  nOBpGJKßaGT  HGpHyiO,  KpaCHyiO  H  ÔGJiyiO 
CMopo^HHy.  Ha  otrgjibhbix  HJiaHTapnax  6bijio  noBp6>K,n;6Ho  ot  5  ¿jo  95%  noncK.  Otmg- 

UGHO  TaKHxG  HOBpGHCftGHHG  ^HKOpaCTyiUGH  CMOpOflHHBI  Ha  ÖGpGTaX  pGK  H  B  JIGCaX. 

H3yHGHHG  nOBpGJK^GHHH  nJiaHTapHH  CMOpOftHHBI  nOHKOBBIM  KJIGipOM  npOBOßHJIOCB 

b  HGTBipGX  panoHax  b  1965 — 1967  rr.  Bcgto  6bijio  oöcjiGftOBaHO  49  copTOB  ncpHoii,  npac- 

HOH  H  66JIOÍ1  CMOpO^HHBI. 


CtGHGHB  nOBpG/KAeilHH  pa3JIHHHBIX  BimOB  CMOpOffHHBI  HOHKOBBIM  KJIGipOM 


MeCTHOCTb 

CMOpoHHHa  qepHan 

CMopoAHHa  6ejiaa 

CMopoflHHa  KpacHaa 

cpeAnHii  % 
noBpe>KAe- 
HIIH 

%  noBpe- 
HffleHHBIX 
COPTOB 

cpeHHHñ 
%  noBpe- 
waeHHH 

%  noBpe- 
maeHHbix 
COPTOB 

cpeflHHii  % 
noBpoKne- 

HHfl 

%  noBpe- 
JBAeHHblX 
COPTOB 

CKGpHGBHpG  . 

17.9 

87 

19.9 

100 

0.6 

15 

AOMÔpOBHpG . 

13.2 

100 

24.5 

100 

0 

0 

ÜOHîyr . 

4.7 

82 

8.15 

100 

10.24 

100 

HoJiyUGHHBIG  p63yJIBTaTBI  H0Ka3aJIH,  HTO  BCG  Tpil  BHßa  CMOpOflHHBI  nOBpOK^aîOTCH 
nOHKOBBIM  KJIGipOM  H  paSJIHHIIH  B  CTGnGHH  HOBpGJKftGHHH  OTCyTCTByiOT. 

CTGnGHB  HOBpGBKflGHHfl  COpTOB  3HaHHTGJIBHO  BapBHpOBaJia.  HaHÔOJIGG  HpKHM  HpiIMG- 
POM  MOHÍGT  CJiyJKHTB  COpT  HGpHOH  CMOpOflHHBI  Py^KHOH,  KOTOpBIH  CHJIBHO  nOBpGTKßaJICH 
B  nOHìyrG,  HO  COBGpmGHHO  HG  ÖBIJI  HOpaHCGH  B  CKGpHGBIipaX,  AOMÖpOBHIjaX  H  E>KG3H6. 
TO  JKG  CaMOG  OTMGHaJIOCB  ftJIH  COpTOB  KpâCHOH  CMOpOftHHBI  XayTOH,  KaCTJI,  TGpOC  H 
copTOB  ÔGJIOH  CMOpOßHHBI  BopcaJIBCKaH  ÔGJiaH  H  BoJiaH  H3  IOTGpÖora,  XOTÍI  H  B  M6HB- 
meö  CTG1IGHH.  Y CXaHOBJIGHHBIG  pa3JIHHHH  TaKHM  o6pa30M,  B03M0ÎKH0,  3aBHCGJIH  OT  CTG¬ 
nGHH  HOBpG/KffGHIIH  MaTOHHBIX  paCTGHHH,  C  KOTOpBIX  ÔBIJIH  B3HTBI  CaHÍGHpBI.  B  Ka>K- 
,o;om  panoHG  k  TOMy  îkg  otmghghbi  chjibho,  cjia6o,  ohghb  cjiaöo  h  cobcgm  iig  noBpGJK^GH- 

HBIG  KyCTBI  CMOpO^HHBI,  paCTyiipiG  pflflOM  B  TGHGHHG  MHOTIIX  JIGT. 

UcCJIGflOBaHHH  AHHa&lHKH  HOnyJIHpiIH  C.  ribis  npOBO^HJIHCB  B  T6HGHHG  TpGX  JI6T, 
c  1965  flo  1968  r.  HsynajiocB  3acGJiGiiHG  kjigiü;om  bhobb  B03HHKaiorn;iix  noncK,  a  Tan>KG 
ajiiiiaMHKa  nonyjiapHH  KJiGma  b  ot^gjibhbix  nonnax  c  MOMGHTa  bhg^pghhh  b  nonny  ao 
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BpeMemï  MHrpapiiH  b  cjiepyioiHeM  ropy.  Murpapna  bo  Bce  Tpn  ropa  HanmiajiacB  b  nep- 
Bbie  phh  anpejia,  hto  coBnapajio  c  HaaajioM  ooocoojiemiH  ôyTOHOB.  ripopojuniiTejiBiiocTB 
nepuopa  Miirpapim  onpepe.THJiacB  KJiHMaTnaecHHMH  ycjiOBHHMH  h  Ha  TeppiiTopmi 
nojiLmii  cocTaBJiHJia  Tpn  Mecnpa.  MancHMyM  Miirpapiin  OTMeaajicn  b  nepuop  peeTeHim 
CMOpopHHBI. 

B  o6pa3yion];HxcH  noanax  iiaxopiuiocB  ot  opuoro  30  10  KJiemeii,  ho  Tanne  MajiBie 
KOJiHHecTBa  oTMenajiiicB  b  nepnop  He  öojiee  Mecnpa.  Ilocjie  SToro  HaÔJiiopajiocB  pe3Koe 
yBejiHHeime  hhcjiqhhocth  njieipa,  b  cbh3ii  c  aeM  b  noHpe  BereTaTiiBHoro  nepnopa  nncjio 
nopBH/KHBix  (|)opM  poxopiuio  po  8  TBiCHH.  B  3HMHHH  nepnop  pa3MHO}neHHe  njienja  6 BUIO 
3aTopMOHîeno  h  oTMeaaJiocB  yMeHBrnenne  nojninecTBa  hhh.  3to  nponcxopHJio  noTOMy, 
ht o  rioBBie  anpa  ne  oTKJiapBiBajincB,  a  H3  cTapBix  BBixopnjin  jihhhhhh.  HoBoe  bos- 
pacTamie  aliena  KJierpen  h  hhh,  OTMeaajiocB  b  MapTe  cjiepyioipero  ropa,  He3apojiro  nepep 
hx  MnrpapHeH.  MaKCHMajiBHoe  nojiiiaecTBo  nopBii/UHBix  $opM  b  opHoii  nonne  cocTaB- 
jiHJio  39  600,  a  hhh  —  25  tbichh. 

ílojiyaeimBie  pe3yjiBTaTBi  no3BOjmioT  cpejiaTB  cjiepyioiHHe  npanraaecnne  bbibopbi: 

1.  3naaiiTejiBHaH  H3MeHHHB0CTB  b  noBpeînpeHHH  noanoBBiM  nneipoM  OTpejiBHBix  bh- 
pOB  H  COpTOB  CMOpOpHHBI  CBIipeTeJIBCTByeT  O  CJiaÔOM  pacnpOCTpaHeHHH  3TOTO  BpepH- 
TejiH  h  3aBHCHM0CTH  npoHBJieHHH  ero  Bpepa  ot  CTeneim  noBpejnpeHHH  MaToaHBix  pacTe- 
HiiH.  B  CBH3II  c  3THM  HaiiôojiBHiee  3HaaeiiHe  b  6opn6e  c  C.  ribis  6ypeT  HMeTB  3anjiapna 
njiaiiTapHH  TOJinno  caîneHpaMii,  b3htbimh  ot  coBepmeHHo  3popoBBix  MaToannix  pacTemm. 

2,  CaMBiM  Ba>nHBiM  nepiiopoM  b  6opn6e  c  C.  ribis  HBJiaeTCH  nepnop  ero  MHrpapHH, 
T.  e,  rjiaBHBiM  o6pa30M  nepnop  pBeTemiH.  B  cbh3h  c  sthm  orpoMiioe  3HaaeHHe  npnoô- 
peTaiOT  npenapaTBi,  noTopnie  mojkho  ncnojiB30BaTB  b  sto  BpeMH. 


K  BOIIPOCy  yCTOOTHBOCTH  KAIiyCTBI  K  IIOBPEJKAEHHIO 

KAnyCTHBIMII  MyXAMH 


K.  M.  Loginova  —  K.  M.  JIornHOBa 

(JlenumpadcKuü  ceAbCK0X03aücTeeHHbiü  uhctutijt,  Jlenumpad — IlyiuKUH,  CCCP) 

Cpepn  HacenoMBix,  noBpeHipaiorpiix  nanycTy,  opHO  ii3  nepBBix  MecT  3annMaiOT  Be- 
C6HHHH  Iiylemyia  brassicae  Bouché  h  JieTHHH  H.  floralis  Fall.  —  nanycTHBie  Myxn. 
IloTepH  ypo>nan  ot  3thx  BpepHTejieu  cocTaBjinioT  5.6—17.7%. 

B  CBH3H  c  npnMeHeHHeM  HOBBix  CHHTeTHaecnnx  npenapaTOB  stii  norrepn  eîneropno 
CHiiînaiOTCH,  ho  Ha  npoBepemie  XHMnaecHHX  MeponpHHTHH  3aTpaaHBaiOTCH  orpoMHBie 
cpepcTBa.  KpoMe  Toro,  npii  npoBepemin  xHMHaecnHx  MeponpHHTHH  ôojiBmoe  3HaaeHne 
HMeiOT  cponn  oôpaôoTon  h  aacTO  paæe  He3HaaHTejiBHoe  3ana3pBiBamie  penaeT  hx  Majio- 
3(|)(|)enTHBHBiMH.  IIpHMeHeHHe  xHMHaecnKx  BeipecTB  ona3BiBaeT  Tanjne  OTpHpaTejiBHoe 
B03pehcTBHe  Ha  3popoBBe  aenoBena  h  hœbothbix.  IIoaTOMy  H3yaeHHe  ycTOHHHBocTii 
coproB  nanycTBi  n  HOBpeînpeHHHM  stiix  BpepHTeneñ  npepcTaBJineT  ôojibihoh  npanraae- 
ckhh  HHTepec. 

Harun  HccnepoBaHHH  npoBopnjiHCB  b  1966—1967  rr.,  b  ycjiOBHHX  JleHHHrpap- 
cnoH  o6ji.  h  Ha  ceBepe  MypMaHcnon  o6ji.  b  Xiiômiax.  B  JleiiHHrpapcnoH  o6ji.  paôoTa 
BBinojiiiHJiacB  na  6a3e  nojuienpiiomioro  yaacTna  nanycTBi  Ha  na(|)eppe  OBoipeBopcTBa 
JICXH  h  OHBiTHoro  nojiH  BMP,  a  Tan>ne  b  coBX03ax  JIoMOHOcoBcnoro  paiioHa  Ha  npoii3- 
BopcTBeiniBix  noceBax  h  copToyaacTne.  B  MypMaHcnoii  oôJiacTii  —  Ha  onniTHOM  none 
nOC  BIIP  h  copTOBOM  yaacTne  coBxo3a  «ÜHpycTpim». 

1966  r.  6 bui  ropoM  MaccoBoro  noHBjieHHH  BeceHHen  h  jieTnen  nanycTHBix  Myx, 
b  1967  r.  ßojiBinee  3HaaeriHe  HMejia  JieTHHH  nanycTHan  Myxa. 

^jih  opennii  copTOB  yaHTBiBaJincB:  1)  nojinaecTBo  nornôninx  pacTemm;  2)  npHBJie- 
naTejiBHOCTB  copTOB  pan  OTnjiapnn  hhh,;  3)  nojinaecTBO  BpepHTejm  Ha  pacTeminx,  c  nop- 
caeTOM  h  B3BoiHHBaHHeM  nynapneB;  4)  xapanTep  naHeceHHoro  Bpepa  h  5)  peanpiin 
pacTeHHH  na  noBponpemiH. 

B  pe3yjiBTaTe  H3yaeHHH  JiHTepaTypHBix  HCToannnoB  (BopHHcnan,  1927,  1928;  Bor- 
paHOB-KaTBnoB,  1933;  BpnHpeB,  1941,  BeaneBa,  1954;  üaHHTep,  1953;  BpeînHeB  1960; 
Chôhphh,  1956;  MerajiOB,  1964,  1965;  PaxMaHOBa,  1966  h  pp.)  h  npoBeppHHBix  nccJiepoBa- 
HHH  CTanoBHTCH  oaeBHpiiBiM,  aTo  ycTOHaHBOCTB  nanycTBi  n  noBpe>npeHHHM  npejnpe 
Beerò  neoôxopHMo  paccMaTpHBaTB  b  3aBHCHM0CTH  ot  BHpa  nanycTHBix  Myx,  Tan  nan 
3T0  CBH3aHO  C  pa3BHTHeM,  pOCTOM  H  H3MeHeHIieM  ÔlIOXHMHaecnoro  COCTaBa  pacTeHHiî 
(a  Tan>ne,  no-BiipHMOMy,  h  (|)epMeHTOB  yaacTByiorpnx  b  nepeBapiiBamin  hhih;h  y  sthx 
nacenoMBix) . 

y CTonaiiBocTB  copTOB  nanycTBi  h  npHBjienaTejiBHocTB  nx  pan  OTnjiapnn  hhh;  nanycT- 
HBiMH  MyxaMH  ne  opiiHanoBBi.  J],jiHHa  noaepnirn  b  nepnop  OTnjiapnn  hhh  HMeeT  3Ha- 
aemie  pan  npiiBJieaeHHH  BeceHHen  nanycTHon  Myxn  nepBoro  nonojieHHn;  pjin  BToporo 
iionoJiemiH  BeceHHen  h  jieTHeii  nanycTHBix  Myx  stot  $anTop  TepneT  cboio  3HaanM0CTB. 
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y  CTOÌÌHHBOCTb  KanyCTbl  SaBIICHT  OT  MOIU¡HOCTH  pa3BIITHfl  KOpHGBOH  CHCTeMLt  li 
b  3T0M  cjiyiao  Ba>Kiioe  3HaHemie  npiioöpeTaex  cnocoö  BHpaipnßaHHH  pacca^ti  b  Toptjio- 
neperiiOHiibix  ropniKax  n  oKymiBaiiHG  pacTemm  b  nepnofl;  BorcTaipiii. 

Ha  yCTOÜBIIBOCTL  BJIHHGT  COflGpHiaHIIG  (|)OC<|)Opa,  KaJIIIH  H  KaJItpiIH  B  nOHBG.  npu 
3TOM  y/joopeimn  bjihhiot  ,h,bohko:  Bo-nepBbix,  ohh  yjiynmaioT  pocT  BereTaTHBHoä  n  nop- 
iieBoii  CHCTGMBi  pacTGHiiii;  BO-BTopLix,  BLi3biBaioT  panuco  co3peBaniie  KanycTLi  (JlH3ry- 
HOBa,  1965).  Bce  sto  yneriLmaeT  CTeneiit  noBpoKflGiraocTii  KanycTbi  KanycTHbiMii 
MyxaMH. 

HeMajiOBanmoe  3HaH6HH6  b  ycTOÌnniBOCTH  KanycTbi  k  noBpenmeHiiHM  imeeT,  no~ 
BH^iiMOMy,  TaKæe  cnocoönocTb  OT^ejibiibix  coproB  o6pa30BbisaTb  npoÖKOByio  tk9hk 
h  TeM  caMbiM  He  ßonycKaTb  rmiGHiiH  KopiieBoïi  chctgmm.  06pa30Bamie  npoÖKOBon  TKaim 
3a bucht  CKopee  Beerò  ot  cnocoÖHocTii  pacTemm  o6pa30BbiBaTb  KJiGTnaTKy  n  coKpaipaTb 
BpeMH  oflpeBeciieiiHH  cocyßOB  h  oöojioneK  KJieTOK.  3tii  Bonpocbi  TpeöyiOT  flajibiieiimoro; 
sKcnepiiMeHTajibHoro  H3yneHiiH. 

IIpiiBJieKaTejibHOCTb  copTa  h  ero  ycTOHHHBOCTb  k  noBpeHi^eHiiHM  ne  hbjihiotch 
nOCTOHHHbIMH  H  HGH3MeHHbIMH  CBOHCTBaWII.  B  3aBHCHMOCTH  OT  yCJIOBHH,  B  KOTOpblX  Bbl- 
paiipiBacTCH  copT,  oh  mojkgt  öbiTb  öojiee  hjih  MeHee  y ctohhhbbim.  IIoaTOMy  pa3Hbie 
aBTopbi  oTMenaiOT  pa3JiiFmyio  CTeneHb  ycToiniHBOCTii  n  3acejieHHocTH  o+Horo  ii  Toro  >Ke 
copTa  b  pa3Hbie  ro,o;bi  h  b  pa3Hbix  ycjioBiiax. 


HPOBAH  MYXA  B  MOJIftABUH 


A.  F.  Lukasche  vitsch  -  A.  O.  JlyKanieBiiq 

(PoCKOMUCCUSl  no  COpTOUCnblTCLHUK)  CejlbCK0X03SlÜCT  8  GHHblX  KyjlbT  ijp 

MCX  MCCP,  Kumunee,  CCCP) 

Hpoßaa  Myxa  Phorbia  securis  Tiens.  BbiHBJieHa  BnepBbie  b  MoJi^aBHH  b  1960  r.  Ha 
pacTeuHHX  03HM0H  niHGHHpbi.  C  Tex  nop  3,n;ecb  okcto^ho  npoBO^HTca  ynoTbi  h  naöjiio- 
ji;eHHH  3a  pasBHTHeM  bpg+htgjih. 

MHorojieTHHe  ftaHHbie  noKa3biBaiOT,  hto  Ph.  securis  runpoKO  pacnpocTpaHeHa  n  na- 
HOCHT  ÖOJIbHIOH  BpCft  03HMBIM  BO  BCeX  nOHBGHHO-KJHIMaTHHGCKHX  30HaX  MOJIftaBHII. 
Pa3BHBaeTca  b  flßyx  noKOJieHHHX. 

IlepBoe  h  BTopoe  noKOJiGHHH  pa3BHBaioTCH  Ha  03hmoiî  nmemipe.  JlëT  Myx  BecGH- 
Hero  noKOJiGHHH  npoiicxoflHT  b  anpejie  h  nacTHHHo  b  Mae.  Hanajio  jiëTa  OTMoneno  npu 
HacTynjienHH  cpoßHGcyTOHHOH  TeMnepaTypbi  B03ßyxa  +10—12°.  Myxn  OTKJiaflbiBaioT 
Hirpa  Ha  BTopHHHbie  ctgöjih.  Hhh,o  öejioe,  y+JiHHemioG,  cjierna  BorayToe,  fljnmoiï  1.5  mm, 
IHIipHHOH  0.5  MM.  BbIJiynHBHIHeCH  JIHHHHKH  ÖGJIblG,  HO  Mepe  pa3BHTHH  OHH  CTaHOBHTCH 
cjierna  Bh’ejiTOBaTbiMH.  B3pocjibie  jihhhhkii  no^Bimmbie  h  MacncTbie,  æjihhoîï  8  mm. 
Pa3BHTHe  jihhhhok  Ha  pacTeHHHX  npoflOJi>KaeTCH  28—30  æhgh.  OKyKJiiiBaHiiG  jiiihhhok 
npoHcxoflHT  b  noHBe  Ha  rjiyönne  2 — 3  cm  okojio  noBpoHmormoro  pacTCHiin,  Haaimaa 
c  Koiipa  Man— nepBOH  nojiOBirabi  hiohh,  h  OTMenaeTca  30  OKTnöpn. 

JIOHÍHOKOKOH  pHJIHHflpHHeCKOH  $OpMbI,  ftJIHHOH  5  —  6  MM.  ObpaCKa  OT  TeMHO-KOpiIH- 
hgboh  Tüo  tgmho-ikgjitoh.  J],jih  BbuieTa  Myx  TpeôyeTCH  yBJianmGHHe. 

OceHbK)  MyXH  JIGTaiOT  B  CeHTHÖpe  II  HaCTHHHO  B  OKTHÖpG.  Hiipa  OTKJiaflblBaiOT  Ha 
BCXOßbl  03HMBIX  3a  KOJieOnTHJIG  HJIH  3a  BJiaraJIHipG  JIHCTa.  JIlIHHHKa,  BHGflpHHCb  BHyTpb 
ctgöjih,  npoABiiraGTCH  no  HanpaBJieHHio  k  TOHKe  pocTa,  o6pa3yn  cbohm  xo,n;oM  2—3  060- 
poTa  no  cnnpajiH.  B  pG3yjibTaTe  rjiaBHbiä  jihct  hîgjitggt  h  noriiöaGT  b  (|)a3y  bcxo^ob, 
KaK  II  npu  nOBpGJKßGHHHX  JIHBHHKaMH  HIBGI]¡CKOH  MyXH.  Pa3BHTIie  JIHHHHOK  HaÖJIIO- 
^aGTCH  B  CGIITHÖpG  — OKTHÖpG  II  HaCTHHHO  B  nGpBOH  flGKa^G  IIOHÖpH. 

MaCCOBOG  OKyKJIHBaHHG  JIIIHHHOK  II  nOKOJIGHHH  OTMGHGHO  B  HOHÖpG.  BpG+HTejIb 
nGpG3HMOBbIBa6T  B  JIOÍKHOKOKOIiaX.  B  OTflGJIbHbIG  TOflbl  IipH  HGflOCTaTOHHOM  yBJia>KHeHIIII 
nOHBbl  HJIH  OTCyTCTBHH  OCa^KOB  CGB  npOBOAIITCH  B  n03Ji;HHG  CpOKII,  H  B  TBKHX  CJiynaHX 
nocGBbi  yxoji;HT  b  3iiMy  jihöo  cjia6o  pacKycTiiBmiiMHCH,  jih6o  ^aiOT  bcxo^bi  bgchoíí. 

IipH  3acyXG  03HMBIG  pa3BHBaiOTCH  CJia6o  II  ^OBOJIbHO  3HaHHTGJIbH0  nOBpGJR^aiOTCB: 
CKpblTOCTGÖGJIbHblMH  BpGflHTGJIHMH,  B  OCHOBHOM  HpOBOÌl  MyXOH. 

B  1968  r.  BGcna  öbuia  paHHGii  c  pg3khm  nepGxoflOM  k  nojioyKiiTGJibHbiM  TeMnGpa- 
TypaM  B03^;yxa.  TaK,  b  3  ^GKa^G  MapTa  cpe^Hnn  cyTOHHaa  TGMnGpaTypa  3a  20  jigt  co- 
CTaBHJia  4.8°,  a  b  1968  r.  —  10.3°.  Oca^KOB  Bbinajio  2.8  mm  npoTiiB  MiiorojiGTHeii  — 
10.1  MM  (EyJIbÖOKCKIIH  TOCCOpTOynaCTOK) .  JlëT  HpOBOH  MyXH  ÖblJI  HHTGHCHBHblM  II  ÖOJIGO 
paiIHHM  no  CpaBHGIIHK)  C  MHOrOJIGTHIIMH  cpOKaMH. 

IIoBpGHC^GHHOCTb  pacTGHHii  npoBOH  Myxoii  b  onbiTax:  B  1968  r.  HO  COpTaM  Bapblipo- 
Bajia  no  ßaHHbiM  ocghhiix  yncTOB  ot  16  30  45%,  a  no  flaHHbiM  bgcghhhx  yxiGTOB  ot  18 
flo  60%. 

B  ÖopbÖG  C  3THM  BpGflHTGJIGM,  KaK  II  C  flpyniMII  3JiaKOBbIMII  MyxaMH,  3c|)c|)GKTIIBHbI. 
arpOTeXHHHGCKHe  MCponpiIHTHH. 
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PESTS  ON  THEA  SINENSIS  L,  CITRUS  AND  PERSIMMON  {DIOSPYROS 

KAKI  THUNB.)  IN  AZERBAIJAN 


S.  R.  Mamedova-C.  P.  ManepBa 
(Plant  Protection  Institute  in  the  Azerbayán  SSR,  Kirovabad,  USSR) 

Instead  of  19  species  known  earlier  there  have  been  found  out  27  pest  species 
by  our  studies  on  Thea  sinensis  L.  during  the  years  1963 — 1967  in  Azerbaijan. 

Pulvinaria  floccifera  Westw.  and  Coccus  hesperidum  L.  are  determined  to  be  Thea 
sinensis  bad  pests  in  the  Lenkoran-Astara  region  (damp  subtropics).  The  injuries  of 
the  rest  (25  species)  are  periodical. 

There  have  been  registered  32  species  of  citrus  crops  pests  in  Azerbaijan.  The 
most  injurious  from  the  species  of  open  ground  introduced  to  the  Lenkoran-Astara 
region  are  Panonychus  citri  McG.,  Phyllocoptruta  oleivorus  Ashm.;  the  less  injurious 
insects  are  Insulaspis  gloverii  Pack,  and  C.  hesperidum.  Parmacella  ibera  Eich,  and 
T  y  deus  sp.  are  of  primary  importance  among  endemic  pests.  Young  P.  ibera  larvae 
are  of  great  damage  to  citrus  crops  in  spring  and  in  autumn.  They  injure  lemon 
leaves  and  fruits  in  spring.  The  young  larvae  of  a  new  offspring  injure  not  only  the 
leaves  of  lemons  and  mandarins  but  also  the  fruits  when  these  larvae  lift  to  the  trees 
in  autumn.  The  fruits  are  rotting  later  and  lose  the  goods  qualities  completely. 

In  1966  up  to  29%  of  mandarin  fruits,  up  to  13%  of  lemon  fruits,  up  to  11.7% 
of  orange  fruits  have  been  injured. 

Besides  that  in  grass-covered  ground  in  this  region  as  P.  citri  and  C.  hesperidum 
as  Aonidiella  citrina  Coq.  are  of  great  injury,  citrus  crops  perishing  in  most  cases. 

In  the  Kirovabad-Kazakh  and  Shirvan  regions  (arid  subtropics)  citrus  crops  are 
grown  only  in  grass-covered  ground  and  in  the  room  conditions.  These  are  highly 
injured  by  Chrysphalus  dictyospermi  Morg.,  Dialeurodes  citri  Ashm.,  C.  hesperidum 
and  Ph.  oleivorus  Ashm. 

The  species  pest  composition  on  citrus  of  grass-covered  ground  in  semi-damp  tro¬ 
pics  of  the  Nukha-Zakataly  region  is  of  difference  from  that  in  other  republic  regions. 
Here  in  room  conditions  Coccus  pseudomagnoliaram  Kuw.  predominates,  C.  hespe¬ 
ridum  is  rare.  In  hothouse  conditions  citrus  plants  are  on  the  whole  populated  by 
a  newly  brought  Dialeurodes  citri  Ashm.  There  are  many  P.  citri ,  T  y  deus  sp., 
C.  hesperidum  and  Parthenolecanium  corni  Bouché. 

Persimmon  ( Diospyros  kaki  Thunb.)  is  cultivated  for  a  long  time  on  large  areas 
in  Azerbaijan.  But  only  Eupulvinaria  peregrina  Borchs.  has  fyeen  noted  up  to  now. 
13  pest  species  are  exposed  for  the  present.  Their  dispersal  is  different  in  various 
nature-economical  regions.  Megachile  sp.  is  a  serious  pest  of  persimmon  seedlings  in 
the  Kirovabad-Kazakh  region.  There  are  two  new  persimmon  pests  from  the  family 
Gelechiidae.  The  caterpillars  of  one  of  them  injure  the  branches,  the  caterpillars  of  the 
other  damage  ripening  fruits. 

In  the  Kirovabad-Kazakh  region  various  persimmon  kinds  are  highly  damaged 
by  Pseudococcus  comstocki  Kuw.  Small-fruited  wild  persimmon  is  of  the  highest 
injury. 

Such  peculiar  pests  as  E.  peregrina  are  of  great  damage  for  persimmon  in  .the 
Lenkoran-Astara  region.  In  the  same  region  the  persimmon  leaves  are  injured  by 
Tydeus  sp.  and  fruits  are  damaged  by  Vespa  crabro  L.  The  latter  is  a  serious  persim¬ 
mon  fruit  pest  in  the  Astara  state  farm.  In  autumn  during  ripening  fruits  are  comple¬ 
tely  or  half  eaten  by  V.  crabro.  In  1966  there  have  been  injured  up  to  24%  of  fruits. 

The  abundance  of  ¡some  pest  species  is  found  out  to  be  decreased  by  parasites. 
A  large  number  of  home  and  foreign  chemical  preparations  has  been  tested  against 
scale  insects  and  mites.  Some  highly  effective  means  are  chosen. 


RECHERCHES  SUR  LA  BIOLOGIE,  L’ÉCOLOGIE  ET  LA  LUTTE  CONTRE 
LE  HANNETON  COMMUN  —  MELOLONTHA  MELOLONTHA  L.  —  DANS  LES 
PÉPINIÈRES  D’ARBRES  FRUITIERS  DE  ROUMANIE 

C.  Manolache,  V.  $  u  t  a 

(Institulul  Agronomie  «N.  Balcescu»,  Bucureçti,  Romania) 

En  Roumanie,  les  attaques  du  hanneton  commun,  Melolontha  melolontha  L.,  sont 
très  fréquentes  dans  les  pépinières  d’arbres  fruitiers  et  les  jeunes  vergers  situés  dans 
la  région  Subcarpathique.  Dans  cette  région,  lorsque  les  traitements  ne  sont  pas 
appliqués  dans  les  pépinières  et  les  jeunes  plantations,  on  enregistre  des  pertes  de 
40  à  100%  et  la  densité  des  larves  oscille  de  2  à  128/m2. 
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Pour  éviter  les  dégâts  dans  les  pépinières  d’arbres  fruitiers  on  a  organisé  de  1950 
à  1968,  à  la  station  expérimentale  pomicole  de  Voineçti,  une  série  d’essais  sur  la  bio¬ 
logie,  l’écologie  et  la  lutte  contre  le  hanneton  commun. 

Les  études  relatives  à  la  lutte  contre  le  hanneton  commun  dans  les  pépinières 
fruitières  ont  été  conduites  dans  l’école  de  plants,  l’école  d’arbres  et  dans  les  jeunes 
plantations.  Dans  l’école  de  plants  on  a  utilisé  la  méthode  d’arrangement  linéaire  — 
interrompu.  Chaque  variante  a  eu  deux  répétitions  et  chaque  répétition  a  eu  de  12 
à  50  m2. 

Dans  les  conditions  climatiques  de  Voineçti,  le  cycle  d’évolution  du  hanneton 
commun  dure  3  ans.  Pendant  les  années  de  recherche  (1950 — 1968)  il  y  a  eu  7  années 
à  apparitions  massives  d’adultes  du  hanneton  commun  notamment  en  1950,  1953,  1956, 
1959,  1962,  1965,  1968.  Pendant  la  période  1950 — 1968,  l’apparition  des  premiers  adultes 
a  eu  lieu  entre  le  28  mars  et  le  30  avril,  et  plus  fréquemment  du  24  au  30  arvil. 
Dans  les  conditions  de  Voineçti,  la  majorité  des  adultes  hibernants  ont  été  enre¬ 
gistrés  dans  le  sol,  à  une  profondeur  de  40  cm,  et  plus  rarement  à  une  profondeur 
de  25  à  35  cm. 

Les  conditions  necessaires  à  l’apparition  des  premiers  adultes  du  sol  sont: 
de  19  à  35  jours  avec  des  températures  moyennes  au-dessus  de  5°C  dans  le  sol  à  la 
profondeur  de  40  cm  (avec  une  somme  des  températures  effectives  de  91.0 — 124°  C). 

De  l’analyse  des  résultats  obtenus  en  conditions  naturelles  sur  le  seuil  biologique 
nécessaire  à  l’apparition  des  adultes  à  partir  des  endroits  prédominants  d’hibernation, 
à  40  cm  dans  le  sol,  les  températures  de  7  à  8°  C  en  pourraient  être  un  induce. 

Selon  Hurpin,  pour  l’apparition  des  adultes  2  jours  sont  nécessaires  à  une  tempé¬ 
rature  au-dessus  de  11°  C,  à  25  cm  dans  le  sol.  Selon  les  données  de  Voineçti,  à  25  cm 
dans  le  sol,  1  à  12  jours  sont  nécessaires  à  des  températures  au-dessus  de  10°  C  dans 
le  sol  et  0  à  6  jours  à  des  températures  au-dessus  de  11°  C. 

En  1953 — 1968,  le  vol  des  adultes  a  duré  de  42  à  64  jours,  et  la  période  préovipo- 
sitaire  de  12  à  24  jours. 

Pendant  la  période  1950 — 1968,  la  dynamique  de  la  population  du  hanneton  com¬ 
mun  a  enregistré  une  baisse  numérique.  Ce  phénomène  a  commencé  en  1956  lorsque 
pendant  la  période  préovipositaire  50%  du  temps  (12  jours)  a  été  pluvieux  et  à  des 
températures  moyennes  basses  (9.9 — 11.7°  C),  avec  des  extrêmes  de  —3.8  à  -r4°C 
ce  qui  a  empêché  les  adultes  de  se  nourrir. 

En  1953 — 1968,  pendant  la  période  préovipositaire,  4  à  23  jours  ont  été  nécessaires 
à  la  température  moyenne  au-dessus  de  10°  C.  La  diminution  numérique  de  la  popula¬ 
tion  du  hanneton  commun  à  été  beaucoup  influencée  aussi  par  les  traitements  appli¬ 
qués  dans  des  zones  de  plus  en  plus  étendues  du  bassin  fruitier  de  Dîmbovita. 

Ainsi,  si  en  1953,  dans  les  vergers  de  prunier  (cultivés  sur  terrain  enherbé) 
on  a  trouvé  de  32  à  128  larves/m2,  en  1956 — 1965  on  n’a  plus  trouvé  que  2  à  24  lar¬ 
ves/m2. 

Afin  d’éviter  les  pertes  dans  les  pépinières  d’arbres  fruitiers,  il  y  a  deux  groupes 
principaux  de  traitements:  a)  pour  prévenir  la  ponte  et  détruire  les  larves  néonées  et 
b)  pour  combattre  les  larves  de  différents  âges. 

Les  essais  organisée  en  1951 — 1968  ont  démontré  que  pour  la  lutte  contre  les 
larves  du  hanneton  commun  de  la  première  année,  tant  dans  l’école  de  plants  que 
dans  l’école  d’arbres  fruitiers  on  peut  utiliser  les  produits  suivants:  H.  C.  H.  avec 
1.5%  isomère  gamma,  à  50;  75;  100  ou  150  kg/ha;  H.  C.  H.  avec  3%  isomère  gamma, 
à  25  kg/ha,  et  Aldrin  20  à  30  kg/ha.  Ces  produits  sont  administrés  par  poudrages 
pendant  les  mois  d’août— septembre.  Les  traitements  sont  appliqués  par  poudrage 
du  sol  et  incorporation  immédiate  lors  des  travaux  culturels  d’été,  avant  le  défonce- 
ment  du  terrain.  Grâce  à  ce  traitement  appliqué  en  1954  chez  le  pommier  et  le  mvro- 
bolan  semé  en  l’automne  1953  on  a  enregistré  de  471.000  à  561.000  plants  standard 
à  l’hectare,  c’est-à-dire  117  à  140%  par  rapport  au  témoin  non  traité  que  a  eu 
400.000  plants/ha,  dont  42—54%  attaqués. 

Des  résultats  similaires  ont  aussi  été  obtenus  chez  le  cerisier,  le  prunier  et  le 
griottier. 

En  ce  qui  concerne  les  larves  de  la  deuxième  année,  les  traitements  ont  été 
appliqués  au  printemps,  sur  le  sol  humide,  avec  du  H.  C.  H.  1.5  isomère  gamma 
à  100  kg/ha.  On  a  obtenu  de  bons  résultats  contre  les  larves  de  la  troisième  année 
avec  150  kg/ha  H.  C.  H.,  1.5%  isomère  gamma,  appliqué  au  printemps  lorsque  le  soi 
est  humide. 


ynPABJIEHHE  3OOEKTHBH0CTBI0  OyMHTAIJHH  PACTMTEJ1BHBIX 
MATEPHAJIOB  OT  BPE/JIlTEJIEtt  PACTEHHH  H  IlPO^yKTOB 


A.  K.  M  a  r  k  i  n  —  A.  K.  M  a  p  k  h  h 

(UeHTpajihuan  jiaôoparopua  no  Kapanrumj  pacreHuü  MCX  CCCP,  Mocnea,  CCCP) 

06e33apa>KHBaHiie  pacTiiTejibiibix  MaTepnajioB,  Tapti  h  TpaHcnopratix  cpepcTB  ra- 
30BLIM  MeTOflOM  OT  KapailTIIHHbIX  II  HeKapaHTIIHHLIX  Bpe^HTeJieH  paCTeHIIH  H  npopyK- 
TOB  3anacoB  nona  em,e  bo  Bcex  CTpaHax  npoBopiiTcn  no  TexHOJiornii,  ocHOBaimoñ  Ha 
pe/KiiMax,  cocTonmnx  H3  Tpex  noKa3aTejieii:  TOMnepaTypti  rpy3a,  ,n;o3iipoBKii  $yMnraHTa 
h  9Kcno3iinmi.  MHorojieTiinn  npaKTiiKa  noKa3ajia,  hto  9Ta  TexHOJiornn  iiMeeT  pnp  cy- 
meCTBeilHBIX  HOflOCTaTKOB.  J^03Iip0BKH  II  9KCn 031111,1111.  CTpOTO  ycTaHaBjiHBaeMbie  no  TeM- 
nepaType,  ne  Bcerpa  cooTBGTCTByiOT  pa3Hoo6pa3HLiM  ycjioBUHM  nponsBopcTBeimoH  (|>y- 
MHran,HH.  B  pejKHMax  npiiMeHHeMon  TexHOJioriin  npaKTiinecKii  ne  ynHTbiBaioTCH  3ano- 
HOMepnocTii  cop6n,iin  (JyMHraHTa  o6pa6aTbiBaeMbiMii  MaTepiiaJiaMH,  nx  TeMnepaTypa, 
CTeneHL  3arpy3Kii  eMKOCTn  rpy3aMH.  Ha  pa3H0CTb  9Thx  (JaKTopoB  He  paiOTcn  nonpaBKii. 

yKa3aHHBie  n  HenoTopbie  ppyrne  $aKTopbi,  BCTpenaioipnecn  b  np0H3B0ACTBeHH0ii 
$yMnran,HH,  OKa3biBaiOT  cyipecTBennoe  Bjinamie  Ha  piiHaMHKy  KoiipeHTpapiin  cboÖoji;- 
Hbix  napoB  ^lyMiiraHTa  b  cpepe  rpy3a.  Kan  npaBiuio,  3a  BpeMn  9kcho3hh;hh  nponcxopiiT 
ciijibiioe  napemie  KOHpeHTpapnii  no  cpaBHemno  c  3a;n;aHH0H  ^¡03iip0BK0H  cfiyMiiraHTa 
rjiaBHMM  o6pa30M  3a  cneT  copöpira,  nepaBHOMepHoñ  3arpy3KH  eMKOCTH  h  bo3M0>khoh 
yTenKH  ra3a.  Cpepu,  HanpHMep,  3epna  apaxiica,  norpy^Ketraoro  b  TpioMbi  cypHa  Ha- 
cbiribK)  cpe^HHH  KoiipeHTpapiin  napoB  MeTiuiOpoMHpa  6buia  3.6  t/m3  h3  posbi  86  t/m3; 
b  3epne  nmeHiipbi  (nacbinb)  MHHiiMaJibHan  KoiipeHTpapHn  —  2  t/m3  113  ^03bi  65  t/m3. 

B  9THX  ycjiOBimx  MHHHMajibHbie  KOHpeHTpapnii  c^yMiiraiiTa  ne  oöecneniiBaiOT  no- 
jiyneHiin  hojihoh  9(J)c|)eKTHBH0CTii  b  TeneHHe  tohho  ycTaHOBjieimoii  9Kcno3iiniiii  rasapmi. 

HapeneHyio  9cf)(|)eKTiiBH0CTb  paeT  npepjiaraeMan  HOBan  TexHOJioriin  o6e33apanmBa- 
HHH,  ocHOBaHHan  Ha  onpepeneHiin  KOHpeiiTpapnii  cBoöopiibix  napoB  <|)yMHraHTa,  pery- 
jiiipoBaiinn  npopojinaiTejibHocTii  9KCho3Hh,hh  ra3au,Hii  h  nojiynemin  3a  BpeMn  9Kcno3ii- 
u;iih  jieTajibiibix  HopM,  BbipanieHHbix  pjin  Kamporo  Biipa  BpepHTenn  b  nacorpaMMax 
no  (fiopMyjie:  «npoii3BepeHiie  cpepHeii  KOHpeHTpapnii  c^yMiiraiiTa  b  t/m3  Ha  BpeMn 
9KCH0 3hh;hh  b  nacax»  (HCKB). 

KonpeHTpapim  h  9Kcno3iiu,nn,  Haxopnipnecn  b  oöpaTHo  nponoppnoHajibHOH  3aBH- 
CHMOCTH,  b  coneTaHiiii  co3paiOT  TOKCimecKHe  HopMbi,  npiiBopnipue  HaceKOMbix  k  noji- 
Hoñ  niöejiii. 

Hcnojib3yn  B3aiiMHyio  3aBiiciiM0CTb  KonpeHTpapHH  h  9Kcno3Hii;HH,  mo>kho  H3MeHnTb 
KaHípbiií  h 3  9TIIX  noKa3aTejieii  b  npopecce  rasapim  b  tiynmyio  CTopoHy  c  pacneTOM 
nojiynemm  ycTaHOBJieimbix  jieTajibHbix  nacorpaMMOB  pjin  bh^ob  BpepnTejien,  npOTHB 
KOTopbix  npoBopiiTcn  o6e33apaniiiBaHiie. 

riepBOHanajibiian  <|)opMyjia  nKB,  t.  e.:  «npoii3BepeHiie  KOHpeHTpapmi  c^yMiiraHTa 
b  t/m3  Ha  BpeMn  9Kcno3Hipni  b  nacax»,  peKOMeHpoBaiiHan  KaHapcKHM  tokciikojiotom 
MoHpo  h  npHHHTan  EBponeiicKoii  h  Cpepii3eMHOMopcKoii  opraHiisapiien  no  sanprre 
pacTeiiiiii  (E03P)  ponojinena  hbmh  (1969)  noKa3aTejieM  cpepHen  KOHpeiiTpapiiH.  Cpep- 
Hnn  KOHpeHTpapim  BbinucjineTcn  H3  Bcex  onpepejieHHii  oTpenbHo  no  Kan^poMy  ropii- 
30HTy.  KpaTHOCTb  onpepejiemiH  ycTaHaBJiHBaeTcn  b  3aBiicHM0CTii  ot  npo/i;oji>KHTejib- 
II OCT II  9KCn03Iin;HH. 

Pa3pa6oTannan  na  9toii  ocuoBe  TexHOJioriin  (JiyMiirapiiH  no3BOJineT  ynpaBjinm 
b  npoH3BopcTBeiiHbix  ycjiOBimx  peniHMaMH  o6e33apa>KHBaimn  n  pocraraTb  bo  Bcex 
cjiynanx  100%-ro  yniinTomeiiiin  BpepHTenen. 

CTpyKTypa  pemnMOB  iiameii  TexHOJioriin  ^yMur^11!1111,  cjiOHtHBmancn  na  ocHOBe  $op- 
Myjibi  nCKB,  cocTOHT  H3  nHTH  noKa3aTejieii:  TeMnepaTypbi  rpy3a,  po3iipoBKii  (|)yMii- 
raiiTa,  cpepHeii  KOiipeiiTpapiiH,  9Kcno3Hn;Hii  11  JieTaJibHoii  HopMbi  nacorpaMMOB. 

JleTajibHoii  CHHTaeTcn  HopMa  nacorpaMMOB,  paBHian  b  gKcnepuMeiiTajibHbix  ycjio- 
BHnx  100  %-K)  CMepTHOCTb  BpepHTejin  nepe3  24  naca  nocjie  OKOHnamin  9KCho3hii,hii. 
B  pe>KHMax  o6e33apanvHBaHiin  ona  oSparao  nponoppnoHajibHa  TeMnepaType  h  cocTaa- 
jineT  nocTonmiyio  Bejinnnny  (KOHCTaHTa) .  B  HacTonipee  BpeMn  9tii  HopMbi  ycTaiiOB- 
jieHbi  HaMH  pjin  19  napaHTHHHbix  bh^ob  BpepiiTenen  Hameii  cTpaiibi  h  6  HeKapaHTim- 
Hbix,  b  tom  queue  h  pun  HeKapanTiiimbix  BpepiiTenefi  npopyKTOB  3anaca. 

HpepjiaraeMan  TexHOJioriin  ra30Boä  pe3HHceKii,iiH  MeTiiJiöpoMnpoM  miipoKo  uccjie- 
poBaHa  (1961 — 1968  rr.)  b  onbiTHon  h  npoii3BopcTBeHHOH  $yMHrapnii  na  pa3iibix  BHpax 
HaceKOMbix  h  11a  6ojiee  neM  60  Bnpax  cyxiix  pacTiiTejibHbix  MaTepnanoB,  40  copTax 
CBenmx  (|)pyKTOB  h  OBOipen,  nocaponHOM  MaTepiiane  pacTeHHii  b  pa3iibix  6e3BaKyyMHbix, 
BanyyMHbix  (|)yMHraH,H0HHbix  eMKOCTnx  11  npn  pa3Hbix  nojionmTejibHbix  TeMnepaTy- 
pax  —  ot  0  po  30°  C.  B  pe3yjibTaTe  pjin  npoiisBopcTBeimoH  (^yMiirapiin  MerajiopoMiipoM 
ot  KapaHTHHHbix  h  HeKapaHTHHHbix  BpeflHTejien  peKOMenpoBaHbi  cjiepyioipiie  epHHbie 
TexHonornnecKHe  ycJioBim  o6e33apaHmBaHiin: 

1.  06n3aTejibHoe  onpepenenne  KOHpeHTpapnH  CBo6opiibix  napoB  $yMiiraHTa  b  epepe 
o6e33apa>KiiBaeMbix  rpy30B  b  2—3  ropH30HTax  no  npiiHHTOH  epniion  MeTopiine.  ,I(jin  btoh 
penn  iicnojib3yiOTcn  npnöopbi  —  HHTep(|)epoMeTpbi. 
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2.  nojiyneniie  b  npoii3BOflCTBeiinoH  (JjyMHrapHH  æjih  Kam^oro  BHßa  Bpe,n;HTejiít  ycTa- 
hobjighhoíí  jieTajiLiioii  HopMBi  nacorpaMMOB  no  (|)opMyjie  IICKB  cooTBeTCTByioipHx  mii- 
HiiMajiLHon  TejvmepaType  b  rpy3ax. 

3.  PeryjmpoBamie  npoßOJi/KHTejiBHOCTH  aKcno3iin,HH  no  MHHHMajiBHOH  cpe^nen  koh- 
peHTpapnn  cboôo^hbix  napoB  (JjyMHraHTa  b  o^hom  h3  ropimoiiTOB  rpy3a  c  pacneTOM 
nojiyneimn  3a  9to  BpeMH  jieTaJiBHBix  HopM  nacorpaMMOB,  oöecnennBaiorpnx  ynmiTome- 
Hne  Hanôojiee  ycTOÍmnBoro  BH,n;a  Bpe^HTejin  H3  oÖHapymeiiHBix  b  rpy3ax. 

4.  OcymecTBJieHiie  hojihoh  ,n;era3an,iin  o6e33apaíKeHHOH  npo^yKpnn  ot  napoB  Menui- 
öpoMn^a  c  npoBepKOÜ  no  npnHHTon  e^HHon  MeTOjprae  nyreM  OTÖopa  ra30B033yniHBix 
npo6  nepe3  6—12 — 24  naca  n  t.  ,n¡. 

5.  nolana  MeTHjiöpoMH^a  b  (|)yMHran,noHHBie  cmkocth  nepe3  ra3oncnapiiTejin,  no 
coKpaipaeT  3Kcno3nn,mo  rasapnii,  HanpnMep,  b  TpioMax  cy^OB  Ha  12  nac.  no  cpaBHeiniio 
c  BBOßOM  ero  6e3  ra3oncnapnTejiH.  IIpEMeHenne  pepnpKyjiHpnn  ra30B03,n;ymH0H  CMecn 
npn  noMom;ii  BenTHJiHTopoB,  npn  BBO,n;e  $yMHraiiTa  n  noBTopHoe  b  xo^e  9Kcno3Hu,Hii 
UJih  ycKopeHHH  ero  pacnpocTpaHemin  n  paBnoMepnoro  pacnpe^ejieiinn  b  KaMepax  n 
rpy3ax. 

IIpEMeHenne  b  TexHOJiornn  e,n;HHBix  HopMamBOB  ^aeT  bo3moíkhoctb  nojiynaTB  100% 
3cJ)$eKTHBnocTB  o6e33apa>KiiBaHHH  npn  oöpaöoTKe  rpy3a  b  Tpionax  MopcKnx  cy^OB 
¿jame  b  caMBix  cjiohíhbix  ycjiOBnnx,  HanpnMep,  3epHa  no  13—15  tbic.  t  h  öojiBine,  apa- 
xnca  ßo  6000  T,  xjionKOBoro  HíMBixa  fto  5000  t,  norpymeHHBix  HacBinBio;  khh  xnonna, 
flínyTa,  Taöana,  flpeBeciiHBi  n  MHornx  ^pyrnx  Kan  npn  OHTHMaJiBHBix  TeMnepaTypax 
(15— 25°  C  h  BBinie),  Tan  n  npn  noitHHiemiBix  (14— 0o  G)  b  oceHHe-3iiMHHx  ycjiOBnnx. 

riirneniinecKiie  iiccjie/joBaHiiH,  npoBe^etraBie  Mockobckhm  HaynHo-iiccjie^OBaTejiB- 
ckhm  nncTHTyTOM  hm.  3pncMaHa  Ha  íkhbothbix  npn  KopMJiemiH  nx  3epHOM  nineHnpBi, 
oöpaöoTarmoM  MeTHJiöpoMtiftOM  c  nojiyneHneM  1400  nacorpaMMOB  npn  19°  n  HÖJioKaMii, 
4)yMHmpoBaHHBiMH  npn  110  nacorpaMMax  n  TeMnepaType  b  njio^ax  15°  G  He  noKa3ajin 
yMeHBineHHH  Beca  h  naTOJioriinecKiix  H3MCHeHtiH  b  opraHHSMe  jkiibothbix. 

üojiyneHHBie  pe3yjiBTaTBi  ho3Bojihiot  cnniaTB,  hto  o6in,ne  nojiotKeHHH  TexHOJiornn 
n  CTpyKTypa  pemiMOB  o6e33apaHaiBaHHH,  pa3pa6oTamiBie  HaMH,  npneMjieMBi  Kan  tiiho- 
bbig  flJiH  npaKTiiKii  MeíKAyHapo^Hon  ra30Bon  ^esnHceKpnn  pacTHTejiBHBix  MaTepnajiOB, 
TapBI  H  TpaHCHOpTHBIX  cpeflCTB  OT  KapaHTHHHBIX  II  HeKapaiITIIHHBIX  Bpe/piTejieii  paCTC- 
hhh  n  3anacoB  npo^yKTOB. 


CHÇTEMA  EOPBEBI  C  BPE^HTEJIHMH  CAXAPHOH  CBEKJIEI 

B  OPOIHAEMOH  30HE 

F.  I.  Markov  —  O.  II.  M  a  p  k  o  b 

(CoKijjiijKCKCLH  onbiTHO-cejieKi{uoHHasi  cTdHVfUsi  no  caxapnoü  ceeKJie,  ConyjiyK,  CCCP) 

B  oporuaeMon  30iie  KiiprH3iiii  n  Ka3axcTaHa  ochobhbimh  BpeftHTejiHMH  caxapHoii 
cbgkjibi  hbjihiotch  CBeKJiOBiiHHBie  öjioihkh  ( Chaetocnema )  n  03HMan  coBKa  ( Euxoa  se- 
getum  Schiff.).  3ain;HTa  ot  hhx  noceBOB  oöecnenHBaeTCH  arpoTexHnnecKHMH  Meponpun- 
thhmh  h  XHMimecKHMH  MeTO,n;aMH.  ArpoTexHnnecKHMH  npneMaMH  co3,n;aioTCH  ÖJiaro- 
npHTHBie  ycjiOBim  ¿(jih  pocTa  n  pa3BHTHH  pacTemiH,  noBBiniaeTcn  hx  ycTOHHHBOcTB 
K  noBpejK^eHHHM,  a  neKOTopBiMH  113  hhx  flOCTHraeTCH  h  HCTpeóJieHHe  Bpe^HTejieii. 

B  HanaJie  BereTaipm  k  coKpaipeHHio  hhcjichhocth  ÖJiomeK  h  03Hmoh  cobkh  tía 
noceBax  npiiBOflHT:  CBoeBpeMemaaH  npopBiBKa  CBemiBi,  onncTKa  HJiaHTapHH  ot  cophhkob, 
MeHíaypn^HBie  pBixjieHHH  n  BereTapnomiBie  hojihbbi.  HncTOTa  HJiaHTapHn  ocoöemio 
Banina  bo  BpeMH  OTKJia^KH  öaöoHKaMH  hhh;.  HacTB  hhe;  cobkh  rnÖHeT  npn  saflejrae 
b  noHBy  pBixjiemiHMH.  IIojiHBaMH  b  Macee  ymiHTOíKaioTCH  Bce  (|)a3Bi  Bpe^HTejieä,  ooh- 
TaioipHe  b  HonBe.  B  öopnöe  c  cobkoh  Ha  cBenjie  Jiynmne  pe3yjiBTaTBi  ^aeT  ^otK^eBa- 
HHe,  a  b  6opBÖe  c  ÖJioinKaMii  —  o^imaKOBo  9(|)(|)eKTHBHBi  ^oní^eBaHHe  h  6opo3^kobbih 
HOJIIIB. 

B  jieTHe-oceHHiiH  nepiio,!];  nojioíKHTejiBHoe  3HaneHHe  HMeiOT  arpoTexHHnecKiie  Mepo- 
npHHTHH,  npoBO^HMBie  c  pejiBio  no^roTOBKH  nojieä  nofl  noceBBi  öy^yipero  ro^a  — 
npeftJiymeBOHHBiii  h  npe^naxoTHBiií  hojihbbi,  jiyipeime  h  3H6jieBan  BcnamKa.  OcoöeHno 
öojiBinyio  rnöejiB  Bpe^HTejieñ  ara  MeponpHHTHH  flaiOT  npn  npoBe^eiran  hx  b  nepuop 
pa3BHTHH  ryceHiin;  cobkh  MJiaflmux  h  cpe^HHx  B03pacTOB  h  Bcex  npeiiMarHHajiBHBix 
4>a3  ÖJiomeK.  Ha  njiom;aj]¡HX,  He  noflJiejKarpHx  Bcnamne,  Bpe^HTejieñ  yHHHTomaiOT  b  9to 
BpeMH  npoBefleniieM  nojuiBOB. 

Ochobhbimh  cnocoöaMii  xHMHnecKOH  öopböbi  c  ÖJiomKaMH  ii  03iimoh  cobkoh  b  na- 
CTOHipee  BpeMH  hbjihiotch  onBi jiiib aHHe  hjih  onpBiCKHBaHHe  noceBOB  bo  BpeMH  BereTa- 
pnn.  npoTHB  03HMOH  cobkh  HaHÖojiee  9c|){|)eKTHBHBi  HpenapaTBi  flflT  h  reKcaxjiopaHa 
(ffycTBi,  cManHBaiomHecH  nopomim  h  KOHpeHTpaTBi  9MyjiBCHH) .  IlpoTiiB  ÖJiomeK  xopo- 
mne  pe3yjiBTaTBi  ^aiOT  Tanme  MeTa(|)oc  (AycT  n  oMyjiBCHH),  xjiopo(|)oc,  KOHpeiiTpaTBi 
HOJiHXJiopnHHeHa,  nojinxjiopKaM(|)eHa,  $oc(J)aMHsa,  poropa,  Eii-58,  cMamiBaioiiiiiiecH  no- 
pomKH  ceBiina  h  Me3ypojia.  npenapaTBi  raMMa-H30Mepa  reKcaxjiopaHa  a^^eKTiiBiiBi 
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npoTHB  ÖJiomeK  ii  03hmoh  cobkh  TaK/Ke  b  rpaHyjiHpoBBHHOM  (na  cynep$oc$aTe)  Bii^e. 
3^)(|)eKTiiBHbi  Kan  cnjioniHoii,  Tan  h  jieiiTOHHbin  —  no  pn^KaM  pacTemm  —  pacceB. 

OöpaöoTKa  njiaiiTapnii  imceKTHpii^aMH  npoBOAHTCH  Aii^epeHpiipoBaHHO,  b  coot- 
BeTCTBHH  c  xoflOM  h  IIHT6HCIIBH0CTLI0  3acejiemiH  HX  BpeflHTeJIHMIi:  npoTHB  ÔJiomeK, 
nepeA  HanajiOM  MaccoBbix  nepejieTOB  Ha  noceBbi,  —  KpaeBbie  oöpaöoTKii,  n  npn  noHBJie- 
HHH  B  3HaHHTeJIbII0H  HIICJIGHHOCTH  Ha  BCeil  nJIOipa^H  —  CHJIOHIHbie  OÖpaÖOTKH;  npoTHB 
03HM0H  cobkh  oöpaöaTbiBaiOTCH  b  OCHOBHOM  HJioipaflH,  Ha  KOTopwx  noceBbi  OTCTaJIII 
ß  pa3BHTHH.  HeoÖXOßHMOCTb  XHMHHeCKHX  o6pa60T0K  OÔOCHOBbIBaeTCH  CnepiiaJIbHblMII 
iiaéjHOAeHHHMH  h  yneTaMii. 

B  6opb6e  c  ÖJiomKaMH  na  BeceHHHX  noceßax  h  o3iimoh  cobkoiì  —  Ha  jieTHHX 
(npn  6e3BbicaAOHHOM  BbipaipiiBaiiHii  ceMmi)  s^eKTHBHbi  TaKHie  o6pa6oTKii  ceMHH 
KOMÖHHHpoBaHiibiMii  (HHceKTiipii^  njiioc  $yHrHn,HA)  npenapaTaMH.  IlpoTHB  ÖJiomeK 
öojiee  3(|)(|)eKTiiBHbi  npenapaTbi  raMMa-ii30Mepa  reKcaxjiopaHa,  a  npoTHB  oshmoh  cobkii  — 
renTaxjiopa.  Hcnojib30Bamie  stiix  npenapaTOB,  KpoMe  ryönTejibiioro  aeiiCTBHH  Ha  Bpe- 
zpiTejieñ,  nojioHHiTejibiio  CKa3biBaeTCH  Ha  bcxohîccth  ceMHH,  rycTOTe  ctohhiih  pacTennií 

H  npO^yKTHBIIOCTII  CBeKJIbl. 

Pn/iKOBoe  BHeceime  reKcaxjiopana  b  CMecu  c  yAOÖpemieM  npn  noceße  CBeKJibi  OTpu- 
paTGJibiio  CKa3biBaeTCH  Ha  BcxoHiecTii  ceMHH  h  yrHeTaei  pa3BHTHe  pacTennii. 


EMOJIOrMHECKHE  OGOBEHHOCTH  CMOPOAHHHOH  3JIATKH 

H  MEPBI  BOPbBBI  C  HEB 

A.  S.  Matvievskii  —  A.  C.  MaTBHeBCKHH 
(MAeeecnan  onbiTHaa  craHi^ua,  ropoduuçe,  CCCP) 

nocjie,n,HHe  ro^bi  b  JlecocTenn  YCCP  HMeeT  MecTO  MaccoBoe  pa3MHO>Keime  cmo- 
PO^HHHOH  3JiaTKH,  B  HeKOTOpblX  X03HHCTBaX  nOBpeHîflaeTCH  50—80%  BeTBeií  CMOpO- 
fliiHbi.  J\o  nocjieniiero  BpeMeHii  peKOMeHflOBajiocb  npiiMeHHTb  napHJKCKyio  3ejieHb,  apce- 
Hax  KajibpiiH,  J\J\T  h  Bbipe3Ky  3apaîKeHHbix  noöeroB. 

B  nacTOHiiiee  BpeMH,  nocKOJibKy  o6pa6oxKa  htoahhkob  napHJKCKoii  3ejieHbio  k 
apceHaTOM  KaJibpHH  aanpeipeHa,  a  npenapaTbi  3anpeiu;eHo  npiiMeHHTb  Ha  nroA- 

HHKax  nocjie  pBeTeHiiH,  H3  Mep  6opb6bi  ocTajincb  TOJibKo  Bbipe3Ka  h  onnraHHe  3apa- 
îKeHHbix  BeTBeiï.  KpoMe  Toro,  He  yTOHHeHbi  cpoKH  npoBe^eHiiH  onpbiCKiiBaHHH. 

JJjIH  3$$eKTHBHOH  6opb6bI  CO  CMOpOflHHHOH  3JiaTK0H  B  nepByiO  OHepe^b  HyHiIIO 
ycTaHOBHTb  6ojiee  tohhbih  cpoK  onpbiCKiiBaHHH  nyTeM  yTOHHemiH  c^enojiornn  pa3BHTiiji 
CMOpO^HHHOII  3JiaTKII  H  HepiIOII  CMOpOflHHbl.  CTaBHJiaCb  3a^aHa  pa3pa6oTaTb  Mepbl 
6opb6bi  c  HìyKaMH  bo  BpeMH  flonojiHHTejibHoro  nirramiH  —  ho  Hanajia  HHpeKJia^KH  h 
ycTaHOBHTb  B03MOHOIOCTb  yHHHTOHìeilIIH  JIHHHIIOK  3JiaTKII,  KOTOpbie  y>Ke  BrpbI3JIHCb 

b  noöern. 

B  pe3yjibTaTe  npoBeßemibix  Hccjie^oBaHHH  6buio  ycTaHOBJieno,  hto  jiöt  HíyKOB  cmo- 
PO^HHHOH  3JiaTKH  npOXO^HT  B  TeneHIie  Tpex  C  nOJIOBHHOlì  MeCHpeB.  JllIHHHKa  Brpbl- 
3aeTCH  b  noöern  b  MecTe  npHKpenjieHHH  ninja  k  no6ery,  He  bbixoah  Ha  ^HeBHyio  no- 
BepXHOCTb.  OTpO/KfleHHe  JIHHHHOK  H3  HIW,  HaHHHaeTCH  BO  BpeMH  -nOJIHOro  C03peBaiIHH 
h  yòopKH  nepuoH  CMopo^HHbi.  OTKJia^Ka  nini,  npofloji/KaeTCH  flBa  MecHpa.  CaMKa  otkjki- 
flbiBaeT  b  cpe^HeM  36  hhh,  (ot  14  ao  52). 

OnTHMaJIbHblM  cpOKOM  OnpbiCKiiBaHHH  HepHOH  CMOpOflHHbl  flJIH  yiIIIHTOHìeHHH  JKV- 
KOB  b  nepnoA  p;onojiHHTejibHoro  nHTaiiiiH  —  ao  Hanajia  KJiaflKii  hiiii,  hbjihctch  Hanajio 
MaccoBoro  JieTa  >KyKOB,  oôkihho  nponcxo^Hipero  nepe3  20 — 25  AHeñ  nocjie  OKOiiHainiH 
pBeTeHHH  nepHoii  CMopoHinibi.  npn  3T0M  onpbicKHBamie  npoBo^HTcn  3a  25—30  ^neii 
30  HanaJia  co3peBaHiiH  h  yöopKH  ypoHian. 

OnpbicKHBaHHe  nepHOH  cMopoflHHbi  poropoM  b  KOHpeHTpapiiHX  0.2,  0.4,  0.6,  0.8.  1, 
2%  xjiopo(|)ocoM  (0.2,  0.4,  0.6  h  0.8%),  cgbiihom  (0.2,  0.4%)  ii  3Myjibcneä  MeTa^oca 
(0.3%)  nocjie  y6opKH  ypoiKan  cMopo^iiHbi  OKa3ajiocb  Maji03(|)(|)eKTiiBHbiM  b  6opb6e 
c  jiHHHHKaMii,  KOTopbie  y>Ke  Brpbi3Jincb  b  noöern  ii  niwaiOTCH  TaM. 

O^HOKpaTHoe  OnpbicKHBaHHe  0.12%  cgbiihom  (85%).  0.5%-ñ  sMyjibcneH  MeTa^oca, 
4%-h  eycneH3Hen  H3  2.5%-ro  ^ycTa  MeTa(|)oca,  0.2  h  0.4 %-m  pacTBopoM  92%-ro  xjiopo- 
$oca  h  onbuiHBaHiie  2.5 %-m  ^ycTOM  MeTa$oca  npn  HopMe  pacxo^a  30  Kr  ^ycTa  Ha  1  ra 

flaJIO  BbICOKHII  3$(|)eKT  B  6opb6e  C  HiyKaMH  CMOpO^HHHOH  3JIBTKH  BO  BpeMH  flonojinii- 
TejibHoro  nHTaHHH  hx  —  ao  nanajia  Hiiii;eKJiaAKH. 
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PERMANENT  MONITORING  SURVEYS  IN  STORED  PRODUCTS  PEST-CONTROL 


J.  A.  McFarlane 

(Tropical  Stored  Products  Centre ,  Slough,  Bucks,  U.K.) 

Traditional  control  of  storage  pests  is  indeterminate  and  wasteful.  Modern  control 
uses  refined  techniques,  but  is  still  wasteful.  Advances  are  impaired  by  loss  of  time 
and  money  on  inappropriate  or  mistimed  measures  and  dislocation  of  trade  and 
transport.  In  one  major  tropical  port  up  to  £1000  per  week  can  be  lost.  (M.  T.  Locke, 
personal  communication).  Good  control  measures  are  thereby  discredited. 

Better  application  of  knowledge  is  essential.  (Parkin,  1956,  1968).  Pest  status 
and  rates  of  increase  can  be  predicted  (Howe,  1965)  and  insecticides  can  be  used 
efficiently  (Parkin,  1968).  Experience  has  been  gained  in  the  tropics,  especially 
Africa  (Hall,  1965).  Necessary  ecological  studies  (Henderson,  1965;  Solomon,  1965) 
are  receiving  attention  at  the  Tropical  Stored  Products  Centre  and  elsewhere.  Co-ordi¬ 
nation  of  this  knowledge  in  practice  leads  to  efficient  control. 

The  following  examples  from  Kenya  apply  in  principle  elsewhere,  any  many 
more  could  be  cited. 

(1)  Latent  infestation  of  wheat  by  Sitophilus  oryzae  (L.),  from  residual  farm- 
store  infestation,  justifies  prompt  fumigation;  insuring  against  major  losses  and 
preventing  minimum  losses  worth  five  times  the  cost.  Delay  sacrifices  this  bonus, 
and  predicted  losses  then  occur. 

(2)  Fumigation  to  control  Cadra,  cautella  (Wlk.)  can  cost  more  than  the  savings, 
without  achieving  control.  (W.  M.  Graham,  personal  communication).  Economic  moth 
control  is  possible,  using  pyrethrins  or  dichlorvos  vapour  following  fumigation,  but 
care  is  essential. 

(3)  Knowledge  is  essential  to  the  interpretation  of  information.  Samples  of  impor¬ 
ted  wheat,  totalling  114  kg,  yielded  only  9  adult  Sitophilus  spp.,  1  adult  Rhizopertha 
dominica  (F.)  and  21  secondary  pests.  They  were  described  as  generally  clear,  and 
the  possible  need  for  fumigation  was  not  recognized.  Up  to  50%  grain  damage  occur¬ 
red  in  eight  months  storage. 

Continuous  supervision  of  control  practice  is  necessary.  Trading  organisations  are 
rarely  able  to  provide  this.  Government  organisations,  given  the  right  objectives 
(Hall,  1960),  can  do  so.  Such  organisations  already  exits  in  a  small  number  of  tro¬ 
pical  countries.  Insufficient  autonomy  and  inadequate  funds  are  handicaps.  More  wi¬ 
despread  recognition  of  the  objectives,  and  more  financial  support,  would  help. 

Kenya  is  establishing  an  organisation  with  the  right  approach.  Its  objectives 
(M.  T.  Locke,  personal  communication)  include  the  provision  of  advice  on  systematic 
control,  the  coordination  of  control  amongst  trading  organisations,  and  the  notifi¬ 
cation  of  results.  It  is  planned  as  a  permanent  monitoring  survey,  rather  than  as  an 
inspectorate,  and  will  provide  supplementary  training  for  produce  management  staff 
and  stores  personnel.  Since  its  inception  in  1966  considerable  progress  has  been  made, 
in  conjunction  with  allied  projects  in  Kenya. 

Coordinated  control  requires  man  to  be  integrated  with  the  system.  Monitoring 
surveys,  with  adequate  emphasis  on  training  and  liaison,  can  do  this.  International 
support  is  necessary  because  few  countries  will  recognise,  at  the  outset,  the  full  value 
of  such  an  investment,  and  those  that  do  may  have  limited  means.  Recurrent  expen¬ 
diture  is  relatively  small.  Adequate  housing  and  equipment,  essential  for  efficiency, 
are  more  costly.  Control  itself  costs  money,  and  funds  should  he  allocated  to  ensure 
its  proper  application. 


EMOJIOrHHECKHE  nAPAMETPLI  BIlJfA  H  JfHHAMHKA  ETO  HHCJIEHHOCTH 


A.  A.  Migulin  —  A.  A.  M  n  r  y  ji  n  h 
(XapoKoecKuü  cejibCKoxo3HÜcreeHHbiü  uncruryT,  CCCP) 

JfjiH  yjiyumeHHH  mctoahkh  n  TexHimii  nporH03iipoBaHHH  imMeneHim  giraaMiiKii 
uncjieHHOCTn  rjiaBHennmx  BpegHBix  b  cejincKOM  xo3HiiCTBe  naceKOMtix  mli  npegJiaraeM 
npuMeHHTB  MeTog  onpegejieHHH  önojiorHuecKHX  napaMeipoB  ohcjiegyeMoii  nonyjm- 
u,hh  —  H3MepeHiie  pa3MepoB  n  coctohiihh  noipoBoro  Tejía,  coctohhiih  reMOJinM^bi  n  gp. 

H3MeneHne  uiicjiemiocTii  BCHKoro  BHga  BpegHBix  naceKOMBix  oöycjiOBJieHO  KOHKpeT- 
HBiMH  ycjioBHHMH,  B03geHCTByK)in;iiMH  Ha  ero  nonyjiHgiiio,  npouHo  3aKpemiBmyiocn 
b  gaHHOM  arpo6non;eH03e.  M3MeHeiiiiH  uhcjichhoctii  BpegHBix  naceKOMBix  cjiegyer  pac- 
CMaTpiiBaTB  na  ypoBiie  nonyjiHpnn,  a  He  ría  ypoBHe  BHga,  uto  go  chx  nop  HMeeT  MecTo 
b  npaKTHKe  nocTpoeimn  nporno30B  noHBjieHim  BpegnTejieñ  cejiBCKoxo3HHCTBeHHBix 
KyjiBTyp. 
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Bec  ocoöeii,  yxo^nupix  na  3iiMOBKy,  MO>neT  cjiynmTt  xopomiiM  noKa3aTejieM  coctoh- 
iihh  nonyjiHpnn.  B  1966  r.  cpe^miii  bcc  caMKH  KJiona  qepenamKH  b  boctohhbix  paüoHax 
XaptKOBCKOH  o6ji.  npeBLimaji  140  MiijijmrpaMMOB,  n  b  1967  r.  BiicjieHHOCTt  3Toro  Bpe- 
iPiTejiH  3HaHiiTejiLno  B03pocjia.  BjiaronpHHTHfcie  ,n;jiH  nepenauiKii  ycjioBim  1967  r.  Tannée 
ooecnennjiii  coxpanemie  BbicoKoro  noKa3aTejin  Beca  caMOK,  yme^ninx  Ha  3HMOBKy. 

PaccMaTpHBan  onpeftejiemiH  xo^a  flHHaMHKH  HHCJieHHOCTii  Bpe^HBix  pacTirrejitHo- 
h^hlix  HaceKOMLix,  cjie^yeT  nojiaraTL,  hto  Been  KOMnjieKC  ycjioBHii  coBpeMeHHoro 
arpo6noneno3a  B03^encTByeT  na  nonyjiHipiio  h,  Tpancc|)opMHpyHCB  b  opraHii3Me  Hanson 
ocoôh,  oTpaHvaeTCH  b  noKa3aTejiax  ÔHOJiornqecKnx  napaMeTpoB  rpynnBi  ocoôen  HHcjien- 
HocTBio  ne  MeHee  1000. 

ripii  CHCTeMaTiHiecKiix  MHorojieTHiix  HCCJie^OBaHHHx  ónojiornuecKiix  napaMeTpoB 
B03MO/KHO,  hto  ôyn;eT  ycTanoBjieHa  flJiH  KajK^oro  Bii^a  rpynna  ocoôeii  MeHee  1000,  koto- 
pan  ôy/ieT  Bnojnie  ßocTOBepHo  oTpaœaTB  cocTonmie  h  Teiifleiipino  flimaMHKH.  ITpn  H3Me- 
peHHH  ÔHOJiorimecKHx  napaMeTpoB  1000  ocoôen  nan^on  cTa^nn  h  B03pacTa  naceKOMoro 
mohîho  nojiyniiTB  BapiiapiioHime  pn^ti,  KOHKpeTiio  xapaKTepii3yioiii;He  cocTOHHHe  no- 
nyjiHpiiH. 

Ilpii  HajniHiiii  ÔHOJioniHecKHx  napaMeTpoB,  nojiyneHHBix  3a  pafl  JieT,  bbihbjihiotch 
hx  cpe^Hiie  MHorojieTHHe  noKa3aTejm.  Ha  ocHOBaHHH  3thx  cpe^mix  MHoroJieTHnx  noKa- 
3aTejien  mobkiio  cy^iiTB  o  coctohhhh  ocoôen  nonyjiHpnn  b  sarraoM  ro^y  no  xapaKTepy 
nOJIOJKHTeJIBIIBIX  HJIII  OTpiipaTeJIBIIBIX  OTKJIOHeHHH  OT  Cpe^HHX  MHOTOJieTHHX  H  CfleJiaTB 
3aKjnoHenne  o  TeHfleHpini  nonyjinpnn  k  no^eMy  nan  cHnæeHHio  ee  nncjiemiocTH. 

BnojiornaecKiie  napaMeTpBi  b  ninponoM  CMBicjie  cjiOBa  cJie^yeT  npnMeHHTB  k  pa3- 
jihbhbim  CTopoHaM  ocoôennocTen  coctohhhh  nonyjiHH,Hn  b  ^aimoM  6non;eH03e.  Hanpn- 
Mep,  BejiHHHHa  HÎipeKJiaflOK,  3apa>KeimocTB  napa3HTaMH,  rnôejiL  ot  3nn300Tnii. 

BnojiorHHecKHe  napaMeTpBi  npn  conocTaBJiemin  nx  c  ônoKJiHMorpaMMon  paccMaT- 
piiBaeMoro  Bpe^HTejin  noMoryT  ôojiee  OTueTJinBo  bbihbhtb  cocTOHHne  TeH^eHpnn  h3M6- 
HeniiH  HHCJiennocTii  nonyjiHpnn  flamioro  oÔT>eKTa. 

npiiUHMan  ÔHOJiornnecKHe  napaMeTpBi  nan  op;hh  M3  cnocoôoB  æjih  onpe^enemiH 
gnnaMiiKH  ii3MeHenniï  nncjieHHOCTH  Bpe^HBix  HacenoMBix  b  arpoÔHon;eH03e,  HejiB3H 
OTÔpaCBIBaTB  CTaTIÏCTHHeCKHH  MeTOfl  H  Te  npneMBI  OpeHKH  COCTOHHHH  nOnyJIHH,IIH,  KOTO- 
pBie  BBiTenaiOT  H3  noro^HBix  ocoôeiiHOCTen  ro^a,  xapaKTepa  BereTapnn  nopMOBBix  pa- 
CTeHHÎi,  HaJiHHHH  napa3HTOB,  ocoôeHHocTen  pa3Mem;eHHH  KyjiBTyp,  a  TaKHîe  Tex  cnoco- 
6ob  3ain;HTBi  pacTemm,  KOTopBie  npnMemnoTCH  h  ôy^yT  npHMeHHTBCH. 

Ectb  ocHOBaHHH  nojiaraTB,  hto  MeTOfl  ônojiorHqecKHx  napaMeTpoB  nan^eT  npaKTH- 
qecKoe  npiiMeHemie  b  ^ejie  bbihbjiohhh  ocoôeHHOCTen  ¿praaMHKn  qncjiemiocTH  BpeffHbix 
HacenoMBix  h  nporH03iipoBaiiHH  ee  sajibHenmero  xo^a. 


H3yHEIIHE  3HTOMOO>AyHBI  B  CHGTEME  KAPAHTHHHBIX  MEPOnPHHTHH 

B.  Milosevic  —  B.  MHjiomeBHH 

(CjiyoKÔa  KapaHTUHa  Coi^uajiucTunecnoü  pecnydjiunu  Xopearuu,  3aepe6,  lOeocjiaeusi) 

MHoroHHCJieiiHBie  h  pa3HOo6pa3HBie  KapaiiTiiHHLie  MeponpiiHTHH  ôojiee  ^eBHHOCTa 
JieT  HCHOJIB30BaJIHCB  H  COBepmeHCTBOBaJIHCB  C  pa3JIHHHBIMH  pe3yJIBTaTaMH  B  pa3JIHHHBIX 
CTpaHax.  TenepB  HacTaJia  nopa  nepecMOTpeTB  hx  B3aHMOAeHCTBHe.  KpoMe  flocMOTpa 
paCTHTeJIBHOH  npOflyKU,HH  B  norpaHHHHBIX  nyHKTaX,  3¡OnOJIHHTeJIBHOH  npOBepKH  HMnopT- 
Horo  ceMeimoro  h  nocaflOHHoro  MaTepnajia  b  cneipiajiBHBix  KapaHTHHHBix  nuTOMHHKax, 
opaHæepenx  h  copToynacTKax  h  npeflBapHTe-nBHoro  o6e33apan<HBaHHH,  b  ôyflymeM 
ôojiBmoe  3HaneHHe  npnoôpeTeT  ii3yqeHHe  MecTHOH  3HT0M0(|)ayHBi  b  30He  BOKpyr  no- 
rpaHIIHHBIX  nyHKTOB  KOMMyHHKapHH  II  Ha  HX  TeppHTOpHH. 

3HanHTejiBHoe  yBejinnemie  ^BinKeHHH  h  TOBapooôopoTa  H3MeHneT  3$(|)eKTHBHOCTB 
npnpoßHBix  (3KOJioriiHecKiie  h  (|)H3HHecKHe)  h  HCKyccTBeHHBix  (KapaHTiiH)  nperpap;. 
Ha  BT.e3/];e  b  lOrocjiaBHio  3a  nocjie^HHe  ^ecHTB  JieT  hhcjio  TpaHcnopTHBix  cpe^CTB  B03- 
pocJio  ôojiee  hbm  b  ^Ba^paTB  pa3,  a  hhcjio  naccaninpoB  ôojiee  neM  b  copon  pa3. 

B  lOrocjiaBHH  ii3BecTH0  necKOJiBKO  cjiynaeB  hpohhkhobchhh  npe^HBix  naceKOMBix 
b  norpaimniiBie  païioHBi,  H3  kotopbix  OHH  pacceJiHJiHCB  flanee:  Acanthoscelides  obso- 
lelus  Say,  1917  —  3a,n;ap  n  Chjiht;  Quadraspidiotus  perniciosus  Comst.,  1932  —  Gyôo- 
Tiiiia;  Hyphantria  cunea  Drury,  1948  —  CyöoTiipa;  Pectinophora  gossypiella  Saund., 
1962  —  MaKeflOHiiH. 

JIhh  BBIHBJieiIHH  HOBBIX  3aBe3eiîHBIX  B  CTpaHy  BII^OB,  OneBHflHO,  HeOÔXO^IIMO  npefl- 
BapiiTejiBiioe  BBiHCHeHHe  cocTaBa  MecTHOH  3HT0M0(|)ayHBi.  K  coîKaJieHHio,  nocjieflHHH 
eipe  neflocTaTOHHO  H3yneHa.  BocnojiHeHHe  3Toro  He/i;ocTaTKa  noaTOMy  HBJineTCH  no- 
CTOHHIIBIM  OTnpaBHBIM  MepOHpHHTIieM  KapaHTHHHOH  CJiyHiÔBI.  B  JOrOCJiaBHII  MHOrOHHC- 
jieHHbie  oôcjie^oBaHHH  ôojibhihx  TeppiiTopmi  c  pestio  BLiHBjieHiiH  OTflejibirax  KapaH- 
THHHLix  Bpe^iiTejieH  npoBOflHJiHCB  h  paHee.  O^Hano  c  1966  r.  Gjiyniôa  pacTiiTejiLHoro 
KapaHTHiia  b  XopBaran  (pyKOBO^HTejiL  HHcneKTop  C.  KerjieBiin)  yBejinuiuia  oô-lcm 
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oôcjieflOBaHHÜ  mgcthoh  9HT0M0(|)ayHbi  (KoBaaeBiin,  1966).  MeTOflnny  BbipaöaTBiBajin 
npii  oôcjieflOBaHHH  b  oKpecTiiocTHx  MopcKoro  nopTa  PiicKa. 

B  TGHCHiie  1966—1968  rr.  3flecB  6bijih  cflejiaHBi  cöopti  b  102  nyHKTax  caaKaMH, 
9JieKTpo-cBeTOJiOByniKaMii  h  JioByinKaMii  c  aTTpaKTamaMH,  npmeM  öbijio  co6pano  6o- 
jiee  120  Tbic.  9K3eMnjiapoB  naceKOMbix. 

riyiiKTbi  cöopa  öbijiii  pa3Mem;eHbi  no  onpeflejieHHBiM  pacTHTejibiibiM  accofliiafliiaM, 
npnaeM  6bijio  ncnojiB30BaHo  KaprapoBanne  othx  accofliiaflnn  (XopBaT,  1962).  YanTbi- 
Baa,  hto  b  OKpecTHOCTHX  ropofla  hmgiotch  öojiBinne  nnoipafln  JiyroB,  jiyjKaen,  ra3onoB 
li  nacTÖnifl,  nBaaioifliixca  onarann  pa3MiioH<eima  HacoKOMbix  (KoBaaeBiia,  1965),  oöcjie- 
flOBailllH  OÖblKHOBGHHO  npOII3BOflHJIHCB  B  TaKHX  MGCTBX. 

B  oflHoii  MGCTHOCTii  nyHKTbi  c6opa  (cTaflnn)  hmgjiii  nocToaiiHBin  nopaflKOBBin  ho- 
Mep.  KOTOpblii  npOCTaBJIHJICH  B  ^HGBHHKG  nepefl  COOTBCTCTByiOIflGH,  ÖOJIGG  noflpoÖHoii 
3amiCbio. 

KaacflBin  c6op  cna6>Kajica  othkgtkoh,  Ha  KOTopoiï  oöosnaaaJincB:  panon,  nyHKT 
c6opa  (HOMep)  n  3naK,  yKa3BiBaioiflHii  mgtoa  cöopa.  HanpnMep:  L  —  cbgtobbig  jioByniKii; 
A  —  aTTpaKTaHT  (noflpoÖHee:  Ai  n  t.  n.)  ;  B  —  JiOBymKH  6g3  aTTpaKTaiiTa;  G  —  canon 
flJIH  KOmGHIIH  H  T.  fl.,  F  —  MHTpaflHH  HJIH  MaCCOBBIH  nGpGJIGT;  G  —  nOflCTHJIKa  (nOHBa  — 
<5  o6o3HanGHiiGM  rjiyöniibi  cjioh);  I — flBeTomiBie  nonnii  n  flBexBi;  M  —  na  noBpeaiflcn- 
nbix  pacTGHHHx;  P  —  napa3HTbi;  Q  —  hocjig  oöpaßoTKii  pacTHTejibHocTn  aaposojiaMii; 
N  —  H3  flpGBGCHHbl. 

floCJIG  3TIIX  3HaKOB  paCTIITGJILHblH  nOKpOB  o6o3HaaaJICH  MaJIGHbKOII  JiaTHHCKOH 
6yKBOH.  HanpnMGp  s  —  Jicca,  nycTapHnnn  ii  jigchbig  KyjiBTypBi;  1  —  Jiyra  n  KaMenncTbiG 
MGCTa;  m  —  pyflepajiBiiaa  n  HHTpo<£iiJiBHaa  pacTiiTCJibiiocTb,  n  t.  fl. 

B  CKJiaflax  fljin  xpaHemia  nnnopTHbix  rpy30B  h  b  hgkotopbix  flpymx  cjiyaaax 
ncnojiL30Bairacb  cucTGMa  perncTpaflnoHHBix  jiiictkob,  cxoflHan  c  chctgmoh  CeiicKepa 
(SasscGr,  1946). 

JJjih  onpGflGJiGHiin  iiyamBi  cneflnajmcTBi-cncTeMaTnKH,  KOTopbix  neflocTaTonno,  hto 
BaflGpæiiBaGT  oöpaöoTKy  coöpamiBix  MaTepnajiOB. 

¿JjIH  HGOÖXOflIIMOro  pa3BHTHH  H3ynGHHfl  MGCTHOlì  9HT0M0$ayHbI  HGOÖXOflHMO  yBG- 
.jihhiitb  nncjio  cnefliiajincTOB-ciicTeMaTHKOB.  9to  Hyamo  hg  tojibko  fljin  pacTiiTejiBHoro 
napaiiTHHa,  no  n  fljin  nporpGcca  b  noaBeimon  3oojiornn  n  b  npiiMGHeiinii  HfloxiiMHKaTOB. 
J[ Jin  yjiynmGHHH  onpGflGJiGnnn  HacGKOMbix,  bgpohtho,  mojkho  öyflGT  ncnojib30BaTb  B03- 
MOHÎHOCTB  npnMGHemiH  nOJIIITOMIinGCKHX  KJIIOnGH.  no  MHGHHIO  flOKJiaflHHKa,  B  9T0ÌI  flGH- 
TGJIbHOCTH  nporpGCC  B03M02KGH  TOJIbKO  npii  Me>KflyHapOflHOM  COTpyflHIIHGCTBG. 


OBE33APA5KHBAHHE  CEJIBCK0X03HHCTBEHH0H  nPOAYKIJHH 
B  TPKMAX  CYAOB  OT  KAnPOBOrO  JKYKA  ( TROGODERMA 
GRANARIUM  EV.)  nPH  HH3KHX  TEMnEPATYPAX 

Ja.  B.  Mordkovich-H.  E.  MopflKOBna 
(I^eHTpajibHasi  Jiaôoparopusi  no  napanruny  pacrenuü  MCX,  CCCP) 

CpGflii  MHoromicJiGHHon  rpynnbi  aMÖapHbix  BpefliiTejien  KanpoBBin  >nyK  Haiiöojiee 
onaceH  fljin  cgmghhoh,  npoflOBOJibCTBemion  n  $ypaamon  cejibCKOxo3HHCTBGHHon  npo- 
■flyKflHH. 

BpGflIITGJIL  HGOflHOKpaTHO  6bIJI  o6Hapy>KGH  CnGflHaJIHCTaMH  rOCyflapCTBGHHOil 
«cjiyaîÔBi  no  KapanTHHy  pacTGHHii  b  nMnopmon  npoflyKflnn.  Ocoöghho  ynacTiuincb  cjiy- 
aan  oÔHapyaîeHHa  3a  nocjiGflHHG  roflbi  c  pacmiipemieM  ToproBbix  cbh3Gìì  co  CTpaHaMii 
Amplimi  H  A3HH. 

OcHOBHOH  npoflyKflHGñ,  3apanîGHnoH  nanpoBBiM  HiynoM,  6bijih  apaxnc  h  apaxncoBbin 
rnpoT,  Myna  n  MyaHBie  H3flejiHH,  xjiohkobog  bojiokho. 

npoTHB  nanpoBoro  jnyna  ocyrpecTBJiHiOTcn  KapaHTHHHbiG  n  ncTpGÔiiTGJibHbie  MGpo- 
npHHTHH  B  nyHKTax  BB03a  HMnopTHOH  CeJIbCK0X03HHCTBeHH0H  npOflyKITHIÎ.  B  HaCTOHIflGe 
BpeMH  9$(|)GKTIIBHbIM  CnOCOÔOM  OÖG33apa>KHBaHHH  npOflyKflHH  HBJIHGTCH  MGTOfl  ra30B0II 
flG3IIHCGKn;iIH  C  npHMGIIGHHGM  B  KaHGCTBG  (|)yMHraHTa  ÔpOMHCTOTO  MGTIIJia. 

Y  KanpoBoro  JKyna  ohghb  ycTonnnBbi  k  ôpoMHCTOMy  MGTnjiy  Jinnnnnn,  ocooghho 
HaxoflHiflnGCH  b  coctohhhii  flnanay3bi  npn  hh3Khx  TeMnepaTypax.  Tan,  npn  TeMnepa- 
Type  +4°  JiGTajibnan  nopMa  nacorpaMMOB  nCKB  (npoH3BGfleHHG  cpGflHGn  KonflGHTpaflini 
'$yMHraHTa  na  BpeMH  9Kcno3iin;HH)  fljin  nacciiBHbix  jihhhhok  —  1500.  IlMaro,  ann;a  n 
KyKOJiKH  3HannTejibH0  ôojiee  nyBCTBHTejibHbi  k  (|)yMHraHTy,  aeM  jinnniiKn. 

Tanaa  ycTonaiiBOCTb  oflHon  H3  (|)a3  pa3BiiTna  BpeflHTejia  oôycJiOBJiHBaeT  n  Bbiconne 
pGJKHMbi  o6G33apaaiHBaHna,  ocoôeHHO  npn  (|)yMHran;HH  apaxnca. 

Apaxnc  —  aKTHBHbin  copöeHT  ôpoMHCToro  MeTHJia  h  no  flaHHBiM  A.  K.  Mapanna 
MOHiGT  CBH3BIBaTB  CBBinie  70%  fl03IipOBKH  (|)yMHraHTa.  3tO  CBOHCTBO  Gifle  B  ÖOJIBinen 
«Tenemi  npoaBjiaeTca  npn  noHHaíeHHBix  TeMnepaTypax,  Korfla  (|)ii3HaecKaa  copôfliia 
pe3KO  B03pacTaeT.  noBTOMy  npn  o6e33apaaaiBaHHH  apaxnca  113  Marni  b  TpioMax  cyflna 
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6biJia  npimeHeHa  HopMa  pacxo^a  öpoMiiCToro  MeTHJia  ot  82  ,n;o  141.5  t/m3  ii  aKcno3iiii,njr 
a;o  120  nac.  TeMnepaTypa  b  apaxnce  na  pa3iitix  ropii30HTax  6mia  ot  5  30  15°,  B03gyxa 
b  TpioMax  2 — 7°,  a  napy/KHoro  B03,n;yxa  ot  2  30  MHHyc  15°.  HecMOTpn  Ha  neôjiaronpn- 
HTHBie  TeMnepaTypiiwe  ycjioBiiH  h  ôojimiyio  ynjiOTneHHOCTb  apaxnca  acf)(|)eKTHBHOcTi> 
ooo33apa>KiiBaHHH  ôbijia  100%. 

XjionKOBOJioKHo  h  3  Cnpiiii,  ciijibiio  3apa>KeHiioe  jiHHHHKaMH  KanpoBoro  JKyna,. 
o6e33apa>KHBajiii  b  TpioMax  cy^na  h  noa;  noKpbiTHHMH  113  nojinaMHgHon  njieHKH  b  He- 
OTanjiiiBaBMbix.  cKJiagax. 

TeMnepaTypa  B03,n;yxa  b  TpioMax  owjia  —5°,  cpe^n  rpy3a  3 — 5°.  HopMa  pacxo^a 
ÖpoMiiCToro  MeTHJia  —  100  t/m3,  aKcno3im,iiH  raaaipni  64  naca. 

3a  BpeMfl  9Kcno3Hu,im  6  buio  Haôpano  2035—2116  nacorpaMMOB.  B  CKJia^ax  6biJio 
o6e33apa>KeHo  15  niTaôejien  xjionKOBOJioKHa  o6T>eMOM  ot  300  ^o  800  m3.  HapynmaH 
TeMnepaTypa  B03flyxa  Kojieôajiacb  ot  2  a 0  —21°,  TeMnepaTypa  b  CKJia^ax  ot  — 1  /jo 
— 5°,  MeHmy  KiraaMH  ot  0.6  30  —3°. 

HopMa  pacxoga  ÖpoMiiCToro  MCTHJia  6bijia  npnHHTa  100—115  t/m3,  3Kcno3nn,HH 
ra3an,nn  64 — 72  naca,  geraaapiiH  16—48  nac.  b  3aBHCHM0CTii  ot  TeMnepaTypbi.  üpir 
o6e33apaHŒBaimn  npo^yupim  b  nrraôejiHX  3a  BpeMH  aKcno3iin;HH  Haônpajiocb  2300 — 
2500  nacorpaMMOB,  neM  Suina  flocTiirnyTa,  Tan  H<e  Kan  b  TpioMax  cy^na,  100  % -h  a$- 
(|)eKTHBHocTb  ooe33apa;*HBaHiiH. 

BnenaMepHoe  o6e33apa>miBaHHe  pacTHTejibHbix  rpy30B  —  npopecc  TpyAoeMKniî  n 
n  ßoporocTonmnn.  Tan,  ctoiimoctb  3iiMHen  $yMHran;HH  800  t  xjionKOBOJioKHa  b  nrra- 
öejinx  noji  noKpbiTHHMH  h 3  nojiiiaMii^Hon  njieHKH  —  3.5  Tbic.  pyÔJien.  O^Hano  yöbiTim, 
KOTopbie  mot  6bi  npnniiHHTb  KanpoBbin  myK  npn  pacnpocTpaneHini  b  CKJia^cKnx  noMe- 
meHHHX,  6bIJIII  6bl  IieiI3MepiIMO  ÔÔJIBinHMH. 


VERGLEICH  VERSCHIEDENER  FANGMETHODEN  IN  DER  SIGNALIZATION 
DER  HANFMOTTE  ( GRAPHOLITHA  SIN  AN  A  FELD.) 

B.  N  a  g  y 

(Ungarisches  Forschungsinstitut  für  Pflanzenschutz,  Budapest,  Hungary) 

Für  signalizationszwecke  wurde  der  Flug  der  Hanfmotte  ( Grapholitha  sinario. 
Feld.),  des  in  Südosteuropa  neuerdings  erschienenen  Hanfschädlinge,  mit  folgenden 
Methoden  untersucht:  1)  Lichtfallen  (Typ  Jermy)  in  Rahmen  des  Landeslichtfallennet¬ 
zes  (die  Motten  waren  von  A.  Vojnits  determiniert);  2)  an  die  Seite  der  grossen 
Hanfschobern  befestigte,  etwa  1  gm  Fläche  bedeckende,  pyramidenförmige  Zeltfallen; 
3)  in  der  Nähe  von  Hanfschobern,  bzw.  Hanfsaaten  aufgesteMte  Wasserfallen  (Was¬ 
serfässer);  4)  virgine  Hanfmottenweibchen  enthaltende  Sexualduftfallen;  5)  regelmäs¬ 
siges  Ketschern  in  Hanfbeständen. 

Abgesehen  von  einigen  Ausnahmen,  haben  die  Lichtfallen  nur  den  nach  Ende 
Juli  beginnenden  zweiten  Flug  gezeigt.  Die  Falter  des  ersten  Fluges  (Mai — Juni) 
kamen  kaum  oder  gar  nicht  in  die  Lichtfallen.  Zur  Zeit  ist  dieses  abweichende 
Benehmen  der  zu  verschiedenen  Generation  gehörenden  Falter  nicht  zu  erklären. 

Die  Zeltfallen  zeigen  bloss  den  zeitlichen  Ablauf  des  Schlüpfen  der  Motten  aus 
den  Schobern.  Wahrscheinlich  infolge  der  abweichenden  mikroklimatischen  Bedingun¬ 
gen  der  grossen  Schobern,  schlüpfen  die  Falter  hier  etwa  ein  Monat  später  als  die 
ersten  Motten  an  den  Hanfsaaten  erscheinen.  Daraus  folgt  auch,  dass  die  in  den 
Schobern  überwinternden  Motten  wesentlich  später  in  den  Hanfsaaten  eintreffen 
als  die  von  anderen  Überwinterungsorten  stammenden  Individuen.  Eine  zeitige 
Faserhanf  ernte  verhindert  jedoch  beinahe  völlig  die  Entwicklung  der  Raupen  der 
zweiten  Generation,  sodass  nur  wenige  oder  gar  keine  überwinterungsfähige  Raupen 
in  die  Schobern  gelangen. 

Die  Anwendung  von  Wasserfallen  wurde  auf  Grund  des  bei  den  Faltern  klar 
beobachtbaren  Wasserbedarfes  entschlossen.  Es  ist  jedoch  möglich,  dass  auch  die 
Lichtreflexion  der  runden  Wasserfläche  der  Fässer  auf  die  Falter  anlockend  wirkt. 
Die  Wasserfallen  lockten  die  Motten  von  Mai  bis  September  und  es  schien  dass  sie 
den  Ablauf  der  Flüge  und  den  Massenwechsel  der  Falter  unter  allen  erprobten 
Methoden  am  treuesten  zeigen. 

Die  Anwendung  von  Sexualduftfallen  beruht  auf  der  Anlockung  der  Männchen 
durch  die  von  virginen  Weibchen  ausgeschiedenen  Sexpheromone.  Mit  reusenartigen, 
mit  kläbrigen  und  mit  einfachen  beutelförmigen  Fallen  bzw.  Isolatoren  konnte  ge¬ 
zeigt  werden,  dassr„  die  Weibchen  schon  am  ersten  Tag  nach  ihrem  Schlüpfen  die 
Männchen  anlocken  und  dass  diese  Fähigkeit  sogar  noch  am.  13ten  Tag  nachweisbar 
ist.  Die  Fangintensität  dieser  Fallen  schien  auch  von  der  Tageszeit  abhängig  zu  sein. 
(Maximum  zwischen  17A  und  18Ä  30').  Es  ist  bemerkenswert,  dass  das  Sexpheromon 
von  G.  sinana  sich  als  nicht  streng  artspezifisch  erwies.  Die  Weibchen  dieser  Art 
haben  nähmlich  regelmässig  auch  Männchen  der  nahe  verwandten  Art  Grapholitha 
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compositella  F.  angelockt.  Dieser  Umstand  kann  die  praktische  Anwendung  von  Se¬ 
xualduftfallen  an  Orten  erschweren,  wo  in  der  Umgehung  von  Hanfbeständen  Luzer- 
nefelder  Vorkommen,  denn  die  Männchen  beider  Arten  sind  einander  sehr  ähnlich. 
Anderseits  kann  auf  diese  Weise  zugleich  auch  der  Flug  von  G.  compositella  signa¬ 
lisiert  werden. 

Durch  die  in  der  obersten  Schicht  der  Hanfbestände  durchgeführten  regelmäsigen 
Ketscherfänge  war  es  möglich  die  Anwesenheit  der  Hanfmotte  selbst  zu  Beginn 
des  ersten  Fluges,  an  den  erst  einige  cm  hohen  Hanfpflanzen  festzustellen.  Diese 
Methode  ist  solange  brauchbar  bis  die  Höhe  des  Hanfes  das  Ketschern  nicht  unmög¬ 
lich  macht,  also  in  Ungarn  üngefähr  bis  zum  Beginn  des  zweiten  Falterfluges.  Da  die 
zur  Zeit  erfolgreichste  chemische  Bekämpfung  wenigstens  im  Falle  des  Faserhanfes 
gegen  die  erste  Generation  gerichtet  werden  muss,  ist  das  Ketschern  die  geeignetste 
Methode  für  die  Praxis  zur  Bestimmung  des  günstigsten  Bekämpfungstermin. 

Zur  Signalization  des  Falterfluges  bei  der  Hanfmotte  sind  demnach  mehrere, 
einander  teilweise  ergänzende  Methoden  anwendbar. 


SOME  PROBLEMS  OF  THE  FORMATION  OF  CHLOROPIDAE- COMPLEX 

AS  PESTS  OF  CEREALS 

E.  P.  Nartshuk  —  3.  n.  Hapuyn 

(Zoological  Institute,  Acad.  Sci.  USSR,  Leningrad,  USSR) 

Chloropidae  are  known  as  pests  of  cereals  and  grasses.  They  also  damage  Liliaceae 
among  other  cultivated  plants.  The  data  are  presented  on  73  species  feeding  on 
cultivated  plants  in  the  USSR  and  the  neighbouring  countries  regardless  the  degree 
of  the  damage  caused.  Four  types  of  damage  are  established:  1)  damage  of  seedlings 
and  vegetative  shoots;  the  larvae  feeding  on  the  tissues  of  the  point  of  growth  of 
plants;  2)  damage  of  generative  stems,  the  larvae  feeding  the  tissues  of  the  laying 
of  inflourescence;  3)  damage  of  forming  ears  or  panicles;  4)  damage  of  unripen 
seeds,  the  larvae  living  inside  the  spikelets  and  feeding  forming  grains.  The  character 
of  the  damage^  is  sometimes  due  to  the  phenological  state  of  the  plants  attacked. 
But  the  larvae  of  different  generation  in  Chlorops  are  strongly  adapted  for  feeding 
only  on  particular  tissues  of  plants  and  their  growth  and  development  are  delayed 
if  they  are  bred  on  unconventional  food.  Regardless  the  type  of  damage  larvae 
always  feed  only  on  young  .tissues  with  the  forming  processes  occurring  in  them. 
The  growth  zones  of  plants  are  intensely  supplied  with  monosugars.  The  digestive 
secrets  of  larvae,  as  is  true  for  Oscinella ,  are  poor  in  amilolitic  ferments  which 
makes  polycarbohydrates  almost  inaccessible  for  them. 

All  the  cereals  are  infested  by  Chloropidae.  Wheat  is  most  attacked  (29  species), 
millet  —  least  (3  species) .  The  specific  composition  and  the  number  of  species 
injurious  to  weed  (Agropyron  repens)  are  almost  the  same  as  to  wheat  and  barley. 

The  main  body  of  injurious  species  Chloropidae  are  widespread  ones.  The  species 
with  holarctic,  wide  palaearctic,  european-siberian  boreal  and  european  areas  consti¬ 
tute  more  then  2/3  of  harmful  species  (53).  Only  a  few  species  are  known  from  Middle 
Asia  and  the  Mediterranean  region.  On  the  other  hand  a  peculiar  complex  of  injurious 
Chloropidae  is  forming  in  the  Far  East.  The  indigenous  species  from  the  same  and 
closly  related  genera  replace  there  widespread  boreal  ones.  Elachiptera  cornuta  Fall, 
and  E.  tuberculífera  Corti  are  substituted  by  E.  insignis  Thoms.,  E.  ni  gros  cut  ell  at  a 
Beck,  and  Togeciphus  katoi  Nish.;  Chlorops  pumilionis  Bjer.  —  by  Ch.  oryzae  Mats, 
and  two  other  species  of  Chlorops.  The  number  of  injurious  Chloropidae  in  Palaearctic 
Region  is  greater  than  in  Nearctic  Region.  Only  11  species  infesting  cereals  are 
known  in  North  America.  Meromyza  americana  Fitch  is  the  only  species  of  great 
economic  importance.  Frit  fly  occurs  there  but  its  damage  is  insignificant.  Assump¬ 
tion  has  been  made  that  parasites  depress  its  numbers.  There  is  no  species  injuring 
like  Chlorops  in  spite  of  the  fact  that  a  lot  of  species  of  the  genus  are  spread  in 
North  America. 

The  formation  of  each  particular  species  of  Chloropidae  as  a  pest  took  place  at 
different  times.  The  process  for  seed  pest  from  the  genus  Dicraeus  began  compara¬ 
tively  short  time  ago.  A  number  of  features  of  life  cycle  of  the  species  are  favourable 
for  the  processes.  Chief  one  in  this  respect  is  ability  for  hibernation  and  survival 
in  storehouses  for  seeds  which  makes  it  possibile  to  preserve  the  population  and 
ensure  reproduction  only  the  system  field — storehouse  without  using  natural  bioce¬ 
nosis. 

Such  pests  of  cereals  as  Oscinella ,  Chlorops  and  Meromyza  must  have  occupied 
cereals  at  the  time  agriculture  emerged  in  the  temperate  zone.  It  must  be  stressed 
that  all  cereals  are  annual  whereas  injurious  Chloropidae  overwinter  as  larvae. 
It  is  evident  that  such  life  cycle  could  form  only  if  feeding  plants  were  perennial. 
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The  following  peculiar  features  .in  life  cycle  of  the  genera  mentioned  made  if 
easier  for  them  to  form  as  pests:  1)  a  short  period  of  the  development  of  larvae;. 
2)  capacity  of  the  coming  generations  to  feed  on  the  same  cereals  in  another  pheno- 
logical  condition;  3)  use  of  wild  grasses  primarily  of  weeds  for  their  development.. 


K  Bonpocy  II3yp[EHim  yCTOMHBOCTH  BHHOrPAÆA  K  OHJIJIOKCEPE 

0 PHYLLOXERA  VASTATRIX  PLANCH.) 

P.  N.  N  e  d  o  V  —  n.  H.  HepB 

(MojidaecKuü  Hayano-uccjiedoeaTejibcnuH  uhctutijt  cadoeodcrea, 
euHoepadapcrea  u  eunodejiun,  Kumunee,  CCCP) 

HaöJiiogeHiiHMii  aBTopa  ycTaHOBjieHO,  uto  Bee  copia  eßponencKoro  Biraorpaga 
(Vitis  vinifera ),  a  TaKîKe  HeKOToptie  aMepiiKaHO-eBponencKne  rnôpngLi  b  ogmiaKOBoir 
CTenemi  noBpe>KgaiOTCH  c|)HjijioKcepon;  ognaKO  HeKOToptie  ii3  mix  MoryT  gojiro  cyige- 
CTBOBaTB,  a  TaKîKe  nojinocTtio  BbiîKHBaTb  h  njiogOHOCHTb  npn  chjibiiom  nopaíKemni 
iiaceKOMbiM.  JfjiHTejibHoe  cyigecTBOBamie  hjih  æe  BLiîKHBaeMocTb  HeKOToptix  npegcTa- 
BiiTejien  V.  vinifera  b  Tex  hjih  hhkix  ycjiOBHHX  npn  MaKCHMajiLHOM  3apa>KeHHH  (fniji- 
JIOKCepOH  CBH3aiia  C  IIX  «pe3IICTeHTHOCTLIO»,  T.  e.  C  HX  yCTOlìUHBOCTKEO  K  (|)HTOnaTOreH- 
HBIM  MHKpOOpraHH3MaM  —  B030ygHTeJIHM  THHeHHH  KOpHeil. 

npoBegeiiHKie  naMii  HccjiegoBamiH  no  H3yueHino  BiigOBoro  cocTaBa  MiiKpoopraHii3- 
MOB  —  B036ygiiTejieii  mneimn  Kopneii  b  MojigaBim  noKa3ajm: 

a)  H3  Kopneii  Bimorpaga,  nopaniemibix  ^HJuioKcepoii  h  riiHeimeM,  Bcerga  Bbige- 
jimoTCH  MiiKpoopraHH3MLi  cTporo  onpegejietraoro  cocTaBa; 

6)  KOJIHUeCTBO  MIIKpOOpraHH3MOB,  BbIgeJIHeMbIX  H3  nOpaîKeHHBIX  TKaHeik  KOpHeii, 
MenneTCH  b  3aBiiciiM0CTii  ot  CTeneHii  nopaníemin,  copTOBoro  cocTaBa  h  nouBeimo-KJiH- 
MaTHUeCKIIX  yCJIOBHH; 

b)  o6m;ee  KOJinuecTBo  MHKpooprami3MOB  —  B036ygHTejieii  riiueHim  na  cynecuaHbix 
h  necuaHbix  nouBax  b  HecKOJiLKo  pa3  MeHLme,  ueM  na  cTpyKTypHLix  uepno3eMHbix 
nouBax. 

naToreHiiocTb  MiiKpoopraHH3MOB  gjm  Kopiieñ  Bimorpaga  ycTaHOBJiena  9KcnepiiMeH~ 
lajiBiio;  MeHKHiaH  HOBpeíK^aeMocTb  BHHorpaga  na  jierKHx  nouBax  cBH3ana  b  hojitmen 
Mepe  c  ÖegHocTKio  BiigOBoro  h  KOJinuecTBemioro  cocTaBa  B036ygiiTejieH  rmiemiH. 

B  pe3yjibTaTe  npoBegemibix  HCCJiegOBaimii  ycTanoBjieHo: 

1.  BaîKHWMii  (|)aKTopaMH  ycToiiuHBocTH  Bimorpaga  k  B036ygiiTejiHM  rmiemiH  Kop- 
Hen  HBJimoTcn  cnocoÖHOCTb  KJieTouHoro  coKa  TKaHen  KopHen  OKa3BiBaTL  ryÔHTejiLHoe 
B03geäcTBHe  na  $HTonaToreimbie  rpnôbi,  a  TaKîKe  o6pa3yeMbiii  nepiigepMaJibHbm 
öaptep. 

2.  HMeiOTCH  pa3JiHUHH  b  KauecTBemiOM  h  KOJinuecTBeHHOM  cocTaBe  aMimoKHCJiOT 
KJieTOUHOrO  COKa  KOpneïl  yCTOHUHBblX  H  BOCnpiIHMUHBblX  COpTOB  K  rHHeHHK). 

3.  CymecTByeT  onpegejieHiian  pa3Him;a  MeîKgy  CTpoeimeM  Kopneii  HMMyHHux,  bbi- 
COKOyCTOHUIIBKIX  aMepHKaHCKHX  BIIgOB  H  BOCHpHHMUHBblX  K  $HJIJIOKCepe  npegCTaBH- 
TeJieii  Vitis  vinifera. 


BOPBBA  C  OEBIKHOBEHHBIM  H  CEPBIM  CBEKJIOBHHHBIM  flOJirOHOCHKAMH 

B  PAHHEBECEHHHH  nEPHOA 

N.  I.  Nesterenko  —  H.  H.  HecTepeiiKo 
(BcecoK)3Hbiü  uHCTuryr  caxapnoü  ceenjiu,  Kuee,  CCCP) 

Bojitmoe  3Haueirae  b  nojiyuemm  bkicokhx  h  ycToiiuiiBbix  ypoæaeB  caxapiion 
CBeKJibi  HMeeT  öopböa  c  odbiKHÒBemibiM  (Bothynoderes  punctivenlris  Germ.)  h  cepbiM 
( Tanymecus  palliatus  F.)  CBeKJiOBHUHtiMH  gojiroHOCHKaMH.  Hapngy  c  gpyniMii  Mepo- 
npHHTHHMII  miipOKO  npiIMeHHIOTCH  IIHCeKTHgHgbl.  OgliaKO  OÖpaÖOTKa  nOCeBOB  CBeKJIKI 
HHceKTHgHgaMH  npoBogHTCH  no  yíKe  hohbhbihhmch  BcxogaM,  uto  He  oöecneuiiBaeT  HX 
3am;HTy  b  momcht  noHBJieHim  h  ocodeHHO  go  noHBJiemiH  Ha  noBepxHOCTii  houbli,  Korga 
OHH  HaxogHTcn  erge  b  (|)a3e  npopocTKOB.  npHMeHeHiie  cyigecTByiomHx  HHceKTHgngOB 
b  6ojiee  paHHiie  cpoKH,  t.  e.  go  noHBJiemiH  BCXogOB,  aKOHOMHuecKii  neBKirogHO  h  Mauo- 
9(J)(J)eKTHBHO  (nideJIB  ÎKyKOB  OÖLIKHOBeHHOrO  CBeKgOBHUHOro  gOJirOHOCHKa  He  npeBKI- 
rnajia  60—70%,  a  ceporo  —  ßbuia  eige  HHîKe). 

B  CBH3H  C  9THM  HOTpeÖOBaJIOCb  H3KICKaHIie  9(|)$eKTHBHKIX  Mep  ÖopbÖbl  C  gOJirOHO- 
CHKaMII  B  MeCTaX  HX  MaCCOBOro  pa3MHOÎKeHHH,  KOTOpLie  IICKJIIOUaJIH  6bl  nOBpeîKgeHHH 
He  TOJILKO  MOJiogKix  HOHBJiHioigHXCH  BcxogOB,  no  h  npopocTKOB,  erge  He  BLimegmux 
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Ha  noBcpxHOCTb  hohbbi,  iito  ocoöeirao  BaHviio  npn  hoboh  TexHOJiormi  B03gejiBiBaHiiH 
OfllIOpOCTKOBOiÌ  CaxapHOH  CBeKJIBI  C  MaJlHMH  HOpMaMIl  BBICGBa  CeMHH. 

TaiaiM  TpeôoBamiHM  b  H3BecTH0ii  Mepe  OTBeuaeT  npuMeHeHHe  JieöaügHga  (6au- 
TGKC,  (|)ghthoh,  3HTGKC,  TiiryBOH) .  B  panoHax  min  ot^gjilhbix  ouarax  MaccoBoro  pa3- 
MHOJKGHHH  BpGflHTGJIGH  C  H.GJILIO  HegOHyigGHHH  3aCGJIGHHH  HOCGBOB  CBGKJIBI  ÖOpBOa 
C  HHMH  IiaHIIIiaGTCfl  Ha  CBGKJIHHHHi;aX  npG^HIGCTByiOH];GrO  ro^a,  T.  g.  b  MGCTaX  3HM0BKH 
OCHOBiIOÌi  MaCCBI  HiyKOB  QÔLIKHOBGHHOro  gOJirOIIOCIIKa.  HoBCpXHOCTB  nOHBBI  CBGKJIHHHH]¡ 

b  ouarax  MaccoBoro  3ajiGraHHH  myKOB  oöpaöaTBiBaeTCH  jießaüpHgOM  nepeg  iianajioM 
hx  MaccoBoro  BBixoga  113  noHBBi.  HopMa  pacxoga  HHceKTHpnga  1.2 — 1.6  Kr/ra  no  geii- 
CTByiOHiGMy  BGHljGCTBy  OÖGCnGHHBaJia  rnÖGJIB  91.4 — 97.3%  HîyKOB  OÖBIKHOBeHHOrO  II 
CBBimG  80%  CGporO  CBGKJIOBHHHBIX  ^OJirOHOCHKOB.  yiIHHTOHÎGHHG  ßOJirOHOCIIKOB  Ha 
npOHIJIOrOAHGM  CBGKJIHHHIH;G  HMGGT  npO^IIJiaKTHHGCKOG  3HaiIGHIIG  H  B  3HaHIITGJIBHOH 
CTGnGHH  oßjiemaeT  6opb6y  Ha  nocGBax  caxapHoä  cbgkjibi. 

IlorOflHBIG  yCJIOBIIH  HHOrfla  CKJiaflBIBaiOTCH  TaK,  HTO  3aC6JI6HHG  nOCGBOB  CBGKJIBI 
ÎKyKaMH  gOJirOHOCHKOB  npOHCXO^HT  gO  nOHBJIGHHH  BCXOgOB.  B  CBH3H  C  BTHM  HMGGT 
MGCTO  nOBpGJKßGHHG  eige  HG  nOHBHBIHIIXCH  Ha  nOBGpXHOCTH  HOHBBI  npopOCTKOB  CGMHH. 
IIoaTOMy  6opb6y  c  yKa3aHHBiMH  bpg^htgjihmh  HHorga  HeoßxogHMo  HammaTB  eige  go 
HOHBJIGHHH  BCXOgOB.  IIpiI  3T0M  gOJIÎKHBI  yUHTBIBaTBCH  nOTOgHBie  yCJIOBHH,  gatlHBie  Ha- 
ÖJIIOAGHHH  3a  BBIXOgOM  ÎKyKOB  H3  MGCT  3HMOBKH,  HX  nGpGßBHJKGHHG  HO  nOBGpXHOCTH 
nOHBBI  H  HaJIHHHG  C^aKTHUeCKOH  yrp03BI  3aCGJI6HHH  nOCGBOB. 

B  3aBIICHMOCTH  OT  HHT6HCHBHOCTH  nGHIGTO  nepegBHHCeHHH  JKyKOB  CO  CTOpOHBI  nO- 

cjiegHero  oöpaöaTBiBaGTCH  KpaGBan  nojioca  nOCGBOB  caxapHOH  cbgkjibi  hihphhoh  50 — 
100  M  onpBicKHBaTGJiGM  rana  OBT-1.  HopMa  pacxoga  JießaügHga  1—1.5  Kr/ra  no  geü- 
CTByiorpGMy  BergecTBy,  pacxog  paßouero  pacTBopa  25  Ji/ra. 

OnpBICKHBaHHG  nOBGpXHOCTH  nOHBBI  JießaÜgHgOM  gO  nOHBJIGHHH  BCXOgOB  CaxapHOH 
CBGKJIBI  BBI3BIBaJIO  m6GJIB  83.3 — 100%  JKyKOB  OÖBIKHOBGHHOro  H  92.3 — 100%  CGporO 

CBGKJIOBHHHBIX  gOJTTOHOCHKOB. 

npn  onpBicKHBaHHH  nocGBOB  cbgkjibi  nojiHXJiopnHHGHOM  (1.2— 1.3  Kr/ra)  THÖGJIB 
HîyKOB  OÔBIKHOBGHHOrO  CBGKJIOBHHHOrO  gOJITOHOCHKa  B  HGpBBIH  nepHOg  HG  HpGBBIHiaJia 

50%,  a  no  g  kohgh;  B03pocjia  30  85.5%. 

JfOBCXOgOBaH  oßpaÖOTKa  nocGBOB  CBGKJIBI  JießaÜgHgOM  HOHTH  nOJIHOCTBIO  3am;HTHJia 
npopOCTKH  CGMHH  H  HX  BCXOgBI  OT  nOBpeJKgeHHH.  B  KOHTpOJIG  HÍG  OTMGHGHBI  3HaUH- 
TGJIBHBIG  nOBpGÎKftGHHH. 

TaKHM  oopa30M,  jießaügHg  b  otjihhhg  ot  gpyrnx  hmgioiphxch  b  npoH3BOgcTBe 

HHCeKTHgHgOB  HBJIHGTCH  BBICOK03$(|)GKTHBHBIM  HpGHapaTOM  gJIH  OflHOBpGMGHHOH  ÖOpBÖBI 
C  OÖBIKHOBGIIHBIM  H  CGpBIM  CBGKJIOBHHHBIMH  gOJirOHOCHKaMH  Ha  npOHIJIOrOgHHX  CBGKJIH- 
HHipax  b  panoHax  MaccoBoro  hx  pa3MHOîKGHHH,  uto  oßjieruaeT  3ain;HTy  h  Ha  nocGBax. 
nponapaTBi  jießaügHga  gaiOT  bo3mo>khoctb  npoBOgHTB  öopBÖy  Ha  nocGBax  caxapHOH 
CBGKJIBI  H  gO  nOHBJIGHHH  BCXOgOB,  T.  G.  n03B0JIHI0T  HOJIHOCTBIO  3ain;HTHTB  HX  OT  HO- 
BpGJK^GHHH. 


PHOSPHINE  AS  A  FUMIGANT  FOR  STORED  PRODUCTS 

F.  P.  J.  Neubecker 
(BRD) 

For  tliG  protection  of  stored  agricultural  products  against  insect  and  mite  damage, 
hydrogen  phosphide  (phosphine)  has  stood  its  test  in  many  countries.  Phosphine  (PH3), 
a  very  volatile  and  colourless  gas  with  a  typical  carbide-like  odour,  is  only  slightly 
heavier  than  air.  PH3  is  practically  not  soluble  in  water  and  fat,  does  not  leave  residues 
nor  does  it  react  chemically  with  ingredients  in  the  goods  fumigated. 

As  pure  phosphine  ignites  spontaneously  in  air,  aluminium  phosphide  is  used 
in  solid  preparations  which  readily  decompose  in  the  presence  of  water  vapour,  relea¬ 
sing  gaseous  hydrogen  phosphide  and  aluminium  hydroxide. 

The  phosphine-releasing  product  here  referred  to  is  Phostoxin,  a  product  by 
Deutsche  Gesellschaft  für  Schädlingsbekämpfung  mbH,  Federal  Republic  of  Germany. 
It  is  available  in  form  of  hard  pressed  tablets  and  pellets  which  are  composed  of 
highly  pure  aluminium,  ammonium  carbamate,  and  hard  pure  paraffine.  Being  exposed 
to  air,  Phostoxin  releases  phosphine  within  1  to  3  days,  depending  on  temperature 
and  humidity.  The  ammonium  carbamate  decomposes  into  carbon  dioxide  and  ammo¬ 
nia,  diluting  the  phosphine  and  thus  protecting  it  from  spontaneous  ignition.  The  pa¬ 
raffine  prevents  a  too  rapid  release  of  phosphine. 

By  this  composition  the  aluminium  phosphide  offers  two  essential  safety  factors. 
First,  the  retarded  release  of  gas  after  exposure  of  tablets  or  pellets  results  in  safety 
from  poisoning  for  the  personnel  handling  Phostoxin.  Secondly,  the  danger  of  sponta¬ 
neous  ignition  of  the  phosphine  is  banned  by  ammonia  and  carbon  dioxide  which 
act  as  protective  gases.  A  Phostoxin  tablet  weighs  3  g  and  releases  1  g  of  phosphine. 
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A  Phostoxin  pellet  weighs  0.6  g  and  releases  0.2  g  of  phosphine.  Phosphine  kills 
all  stages  of  development  of  practically  all  insects,  even  at  very  low  dosages.  It  is,  ho¬ 
wever,  difficult  to  achieve  a  100%  kill  of  mites  since  the  hypopal  stages  partly 
survive.  Phosphine  has  an  enormous  penetrative  power.  Even  plastic  material  can  be 
penetrated,  depending  on  its  thickness. 

Phostoxin  is  the  choice  fumigant  for  treatment  of  stored  products  in  silos,  stacks, 
dumps,  barges,  closed  railway  wagons,  mills,  and  buildings.  But  tight  sealing  is  al¬ 
ways  essential  for  a  good  success.  During  loading,  Phostoxin  pellets  are  added  to  the 
commodity  by  means  of  a  small  automatic  dispenser  with  a  minimum  of  work.  Phosto¬ 
xin  tablets  can  he  inserted  by  means  of  a  special  probe  in  commodities  stored  in  hulk. 
Stacks  of  bagged  goods  are  fumigated  by  distributing  the  tablets  or  pellets  on  or 
between  the  bags. 

Phosphine  is  a  highly  effective,  but  relatively  slow-acting  fumigant.  Exposure  time 
and  dosage  rate  depend  on  temperature,  humidity  of  air,  the  insects  to  be  killed, 
and  the  object  to  be  fumigated. 

The  high  volatility  of  phosphine  is  also  advantageous  for  rapid  aeration  after 
fumigation.  The  aluminium  hydroxide  of  the  decomposed  tablets  and  pellets  is 
completely  removed  when  the  grain  is  cleaned  before  milling.  Baker’s  ware  is  in  no 
way  influenced  when  the  grain  is  fumigated  with  Phostoxin.  The  germinative  capacity 
of  seeds  is  not  impaired  either.  It  is  evident  that  Phostoxin  can  solve  a  good  deal 
of  the  food  problems  we  are  faced  with  in  our  days. 


3AKOHOMEPHOCTH  OOPMHPOBAHHH  3HTOMOOAyHBI  B  HACAtffßEHHHX 
MACJIHHHOfï  P03BI  (ROSA  DAMASCENA  MILL.) 

V.  Nikolo  va  -  B.  HnKOJioBa 
(lÍHCTUTijT  3auçuTbi  pacrenuü,  CocßuH,  Eojizapun) 

B  Bojirapnii  Macjnmiiyio  poay  BBipaigiiBaiOT  gjin  nojiyuemiH  po30Boro  MacJia.  B  Ha- 
caHîgemm  c  c(f)opMHpoBaBHinMCH  6iion,eii030M  Ha  Rosa  damascena  mrraiOTCH  217  BiigOB 
HJieHHCTOHornx.  Peryjinpno  iijih  nepuogiinecKii  aKOHOMtmecKHH  Bpeg  HaHocHT  10 — 12  bii- 
gOB.  B  TpoifmnecKOH  cbh3h  c  3iiTOMO(f)ayHOH  b  ônoTone  R.  damascena  coctoht  113  BiigOB 
xhiijhbix  h  56  napa3HTHnecKiix  ujiemicTOHoriix. 

OopMHpoBaHHe  3HT0M0(f)ayHBi  b  HOBBix  HacaîKgeHiiHx  R.  damascena  nponcxogiiT 
gByMH  cnocoöaMii:  1)  nyTeM  Miirpagim  c  nycTOB  nranoBHHKa  h  co  CTapBix  nacajKgeHHH 
po3Bi  HacaHígeHHH  3acejiHioT  npenMyigecTBeHHO  cneipufmuecKne  h  nocTonmiBie  Bpegirrejm 
(HiiKOJiOBa,  1967,  1968);  2)  nyTeM  nepexoga  HaceKOMBix  c  copHon  h  gpeBeciion  pacTii- 
TejiBHocTii  —  hohbjihiotch  npeiiMyigecTBeHHo  HenocTOHHHBie  h  cjiyuaiÎHBie  BpegHTejin  h 
öojiBman  uacTB  xhid;hhkob.  BugOBon  cocTaB  Bcex  xhih;hhkob  (fiopMHpyeTCH  b  Tenemie 
nepBBix  gByx  JieT  nocJie  BBicagKii  pacTemm. 

Hctohhiikom  HanajiBHoro  3acejieHHH  MOJiogBix  naca>KgeHHH  Aranea  hbjihiotch  CTapBie 
HacaîKgeHHH  po3Bi  h  pacTHTejiBHOCTB  cocegHHX  ynacTKOB.  IlpegCTaBHTejm  Acarina  nepe- 
xogHT  rjiaBHBiM  o6pa30M  c  pa36pocaHHBix  CTapBix  CTeöJieii,  ocTaBiniixcn  ot  nocagouHoro 
MaTepnaJia.  XnigHBie  Heteroptera ,  Coleóptera ,  Raphidioptera ,  Neuroptera,  Mecoptera  h 
Diptera  nepexogHT  b  MOJiogBie  nacajKgeHHH  c  pacxiiTejiBHOCTH  cocegmix  ynacTKOB.  JZ^o- 
MHimpyioT  cpegH  HHx  Coccinellidae  n  Syrphidae. 

IlepBBIMH  lia  OgHOJieTHIÏX  HacaJKgeHHHX  MaCJIIÏHHOH  p03BI  HOHBJIHIOTCH  npegCTaBHTemi 
Homoptera :  Macrosiphum  rosae  L.,  Asterobemisia  avellanae  Signoret,  Edwardsiana  ni - 
colovae  Dlab.  n  gp.  Ohh  MiirpupyioT  co  CTapBix  HacaiKgeHHH.  Ko3(f)^)Hn,HeHT  o6hi,hocth 
BHgoBoro  cocTaBa  (hhcjio  JKannapa)  b  nepBOM  rogy  83%.  (PopMupoBairae  KOMnjienca 
Homoptera  3aKaiiuHBaeTcn  b  neTBepTOM  rogy,  Korga  cioga  nepexogHT  Rhodococcus  bulga- 
riensis  Wünn.  n  Aulacaspis  rosae  Bouché.  BugBi  Thysanoptera  noceJiniOTCH  Ha  nycxax 
MacjiHHHOH  po3Bi  na  TpeTBeM  rogy,  norga  HanmiaeTCH  ngeTemie. 

Ü3  cnegn^nnecKnx  n  nocTOHHHO  BpegHBix  Coleóptera  eige  Ha  nepBOM  rogy  KyjiBTypw 
noceJiniOTCH  Agrilus  aurichalceus  Redt.,  Homalorhynchites  hungaricus  Füssl.,  Phyllo- 
bius  argentatus  L.,  Baltica  palustris  Weise  h  gp.  Ohh  nepexogHT  Ha  MOJiogoe  iiacaHîge- 
HHO  c  cocegmix  nacaîKgeHHÎï,  KycTOB  mnnoBHHKa,  Rubus  h  gpyroñ  pacTHTejiBiiocTii. 
A.  aurichalceus  hbjihctch  npn  axon  caMBiM  onacHBiM  BpegHTejieM.  üonyjiHgHOHHaH  njior- 
HOCTB  gocTHraeT  MaKCHMyMa  lia  TpeTBeM  rogy,  nocjie  nero  OHa  nocTeneimo  cHHHmeTcn 
B  CBH3H  C  COKpaigeHHeM  KOJIIIHeCTBa  MOHOgBIX  HOOerOB  (HlIKOJIOBa,  1968). 

Ha  TpeTBeM  rogy  KyjiBTypBi  3aMeTiio  yBeJiriHHBaeTCH  KOjrauecTBo  BHgOB  n  uncjieii- 
HOCTB  Scarabaeidae.  Bo3pacTaex  Bpeg  h  KOjmnecTBO  H.  hungaricus.  G  pa3BHTneM  cTeo- 
jieii  K  TpeTBCMy  rogy  HaniraaeT  BpegiiTB  h  A.  cuprescens  Mén.  —  caMBin  onaciiBiii  Bpegii- 
TejiB  CTapBix  iiacamgeniiH.  Ko3(f)(f)Hii,neHT  oôigiiocTii  BiigOB  Coleóptera  na  hhtom  rogy 
97%.  Cerambycidae  ne  OTMeneHBi. 

BngoBoii  cocTaB  BpegHBix  Lepidoptera  nojiHocTBio  c^opMiipoBBiBaeTCH  k  KOHgy  hh- 
Toro  roga.  Erge  na  nepBOM  rogy  c  cocegHeii  pacTiiTejiBiiocTH  na  MOJiogBie  itycTBi  po3Bi 
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nepexo,n¡íiT  ryceinipLi  Phalera  bucephala  L.,  ryceHnpw  Geometridae ,  Noctuidae,  Lymantri- 
idae  h  flp.  C  KOiipa  nepBoro  n  na  BTopoM  ro^y  b  iiacaíK^eHHHX  yaie  BCTpenaiOTCH  Bilobi 
Tortricidae,  OTiiocamneca  k  nocToaiiHbiM  Bpe/piTejiaM  MacjiHHHOH  posbi:  N otocelia  robo- 
rana  Den.  et  Schiff.,  Pardia  damascena  Tul.  et  Nicol.,  P.  cynosbatella  L.  il  flp.  Platypti- 
lia  rhododactyla  F.  (cnepm^miecKim  Bpe/prrejib)  HamraaeT  Bpeflim>  ria  TpeTbeM  ro^y, 
npn  ^JopMnpoBaHHH  noneK. 

npeflCTaBHTejin  Hymenoplera  MnrpnpyiOT  co  CTapbix  HacaagieriHii  mbcjihuhoh  po3bi, 
c  mnnoBHHKa,  c  cocefliinx  KycTapHHKOB  n  ^peBecHon  pacTHTejibiiocTn.  y>Ke  b  nepBOM 
ro^y  noHBjimoTCH  jihhhhkh  cnen,H(|)HuecKHX  h  nocTOHHHbix  BpeaHTejieñ:  Arge  ochropa 
Gmel.,  Allantus  cinctus  L.,  Syrista  parreyssi  Spin.  H  ,o;p.  Ohh  npe^nouiiTaiOT  niiTaTbCH 
Ha  MOJio^tix  JiHCTbHX  h  noöerax.  Ro  Konpa  naToro  rofla  BimoBaa  H^eHTHanocTb  ^octh- 
raeT  90.9%.  HMaro  noJie3Hbix  Hymenoptera ,  npeHMyipecTBeHHo  Ichneumonidae ,  Braconi- 
dae  H  Sphecidae ,  noceipaiOT  pBeTbi  copHbix  pacTemm.  HanpnMep,  HMaro  Lissonota  bucca- 
tor  Thunb.  HanOojiee  MHoronHCJieiiHbi  Ha  Melilotus  officinale ,  Echium  vulgare ,  Malva 
silvestris,  Trifolium  sp.  h  flp.  B  mojio^bix  flßyx-TpexjieTHnx  Hacamfleimax  3apaHîeimocTb 
Bpe^Hbix  BHßOB  napa3HTaMH  Ha  30—50%  Bbime,  neM  b  CTapbix. 

TaKHM  o6pa30M,  $ayHa  nojie3Hbix  HaceKOMbix  b  hobbix  Hacaagiermax  R.  damascena 
(JopMHpyeTCH  b  nepBbie  ^Ba  ro,n;a  nocjie  Bbica^KH  pacTemm.  cpayira  a<e  Bpe,n;Hbix  Hace- 
KOMbix  Bnojine  c(|)opMHpoBbiBaeTCH  Ha  5-m  ro/jy  KyjibTypbi,  nocjie  nero  H3MeHaeTca  tojibko 
eë  KOJiHuecTBeHiibiH  cocTaB. 


>KyKII  POJJA  POPILLIA  SERV.  ( COLEOPTERA :  SCARAB AE1DAE)  — 
BPEAHTEJIII  PACTEHHH  HA  AAJIBHEM  BOCTOKE 

L.  M.  N  i  k  r  i  t  i  n  —  JI.  M.  H  h  k  p  h  t  h  h 
( HenTgajibuasi  Aaóoparopun  no  napanruny  pacrenuü  MCX  CCCP,  Mocnea,  CCCP) 

Po#  Popillia  BKJHonaeT  6ojiee  250  bh^ob,  Hanöojiee  mnpoKO  pacnpocTpaHemibix 
b  3(|)HoncKoii  h  HH^o-MaJiancKOH  oÒJiacTax.  B  naJieapxeapKTiinecKOH  no,n;o6jiacTH  na- 
JieapKTIIKH,  B  KOTOpyiO  BXOßHT  CTpaHbl  BOCTOHHOH  A3HH,  H3BeCTHbI  22  BHfta,  H3  KOTO- 
pbix  Tpn:  Popillia  indigonacea  Mötsch.,  P.  atrocoerulea  Bates,  P.  quadriguttata  F.  pac- 
npocTpaHeHbi  Ha  MaTepiiKOBOH  nacra  /^ajibiiero  BocTOKa  CCCP  (npiiMopcKHH  apaii  h  lor 
XaôapoBCKoro  Kpaa)  h  b  norpaHiinHbix  panonax  KnTaa  h  Kopen. 

y  Bcex  ßajibneBOCTouHbix  bh^ob  po^a  Popillia  HaHOCHT  Bpep;  KaK  jihhhhkh.  noÆ- 
rpbisaronpie  Kopeimra  TpaBarracTbix  pacTeimií,  nojieBbix  h  OBonjHbix  KyjibTyp,  Tan  h 
HMaro.  B  OTJiHune  ot  MHornx  ¿jpyriix  pacTemiea^Hbix  bh^ob  ceM.  Scarabaeidae ,  ìKyKH 
pop;a  Popillia  HaHOCHT  6oJiee  orpyraMbiH  Bpe^,  neM  jiiihhhkh.  ?KyKH  niiTaiOTca  jihctbhmh, 
pBeTaMH  h  nJioflaMH  hjih  3epHaMii  pa3JinnHbix  bh^ob  pacTemni.  KopMOBoü  cnepnaJinsa- 
piiii  y  npe^CTaBHTejieH  po,n;a  Popillia  hohtii  He  HaSmoftaeTca;  ohh  MoryT  miTaTbcn  60- 
jiee  neM  Ha  250  BH^ax  pacTeHHH.  >KyKH  Be,n;yT  ^HeBHoä  oöpas  îkh3hh  h  Hanöojiee 
aKTHBHbl  B  ÎKapKHe  nacbl  ßHH.  B  9T0  BpeMH  OHH  HaHOCHT  HailÓOJIbHIHH  Bpe/]¡,  BbirpbI3aa 
jiHCTbH,  oö'beßaH  nierai  h  MOJio^bie  nno^bi  hjih  3epHa  b  ctb^hh  mojiouhoh  cnejiocra. 

Pa3BHTHe  BHflOB  po^a  Popillia  exorno  c  pa3BHTHeM  flpyrux  Rutelinae.  CaMKH  ot- 
KJiaflbiBaioT  HHpa  b  nouBy,  ,o;jih  nero  3apbißaioTCH  Ha  Heôojibinyio  rjiyÖHHy.  HjioflOBH- 
TocTb  caMOK  cpaBHHTejibHo  HeBejiHKa,  He  ôojiee  100  hhu;.  Oa3a  anpa  HenpoflojiaiH- 
TeabHa  —  15—20  aHeä.  JIhhhhkh  bhjj;ob  Popillia  b  OTJinnne  ot  mhothx  Rutelinae  3H- 
MyiOT  ToabKo  o^hh  pa3.  npoAoaaîHTeabHOCTb  annnnonHOH  $a3bi  He  öoaee  ro/i,a.  JlëT 
HvyKOB  npoHcxoAHT  c  HanaJia  Hioaa  ^o  cepeflHHbi  ceiiTaôpa. 

3KOHOMimecKoe  3HaneHHe  bh^ob  po^a  Popillia  ÖJiaroßapa  hx  mhotohahocth  y  Hac 
Ha  ^aabHeM  BocTOKe  ^OBoabHo  BejiHKO.  Tan,  P.  quadriguttata  F.  BCTpenaeTca  b  3Hann- 
TeabHbix  KoannecTBax  h  noBpeagjaeT  ancTba  con,  caxapHOH  CBemibi,  BiiHorpa^HOH  ao3bi 
h  Koaocba  3JiaKOB;  P.  indigonacea  Motsch.  b  npHMopcKOM  npae  Bpe/^HT  KaK  h  npe/pi- 
AyrpHH  BHA,  a  na  n-OBe  Kopea  h  b  KnTae  HaHOCHT  3HanHTeabHbin  Bpeji;  xaonKOBOflCTBy; 
P.  atrocoerulea  Bates  BCTpenaeTca  peme,  xoth  h  OTMeneHbi  HOBpeœAeHHa  ancTbeB  coh 
h  caxapHOH  CBeKJibi,  a  TaKaie  njioÆOBbix  ,n;epeBbeB. 


CPEAH3EMHOMOPCKAH  OrHEBKA  -  OCHOBHOH  BPE^HTEJIB 

KAnyCTBI  B  TyPKMEHHCTAHE 

* 

B.  G.  Nurberdiev  — B.  T.  HypôepflbieB 

(TypKMencKan  pecnyÔAUKancKaa  onoirnan  craHiçua  3au^uTbi  pacrenuü, 

EaüpaM-Ajiu,  CCCP) 

B  CoBeTCKOM  CoK)3e  cpe,n;H3eMHOMOpcKaa  orneBKa  ( Hellula  undalis  F.)  KaK  Bpe,n;H- 
Tejib  ceabCKoxo3HHCTBeHHbix  pacTeHHH  H3BecTHa  ToabKo  b  TypKMeHHCTane,  r^e  OHa 
cnabHO  noBpeHi^aeT  KanycTy. 
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Ajuma  Tejía  B3pocjibix  ryceiiim;  —  IG— 19  mm.  Onpacna  Tejía  6ejioBaTaa  hjiii  cjieraa 
3ejieHOBaTaH  c  5  iig>khlimii  npo^ojibHbiMii  CBeTJio-KopHHHeBBiMH  nojiocKaMH  na  cnmie  — 
ojpia  nocpeßirae,  ii  no  ¿pe  Ha  ôoKax.  3aKOHHHBnme  nmaHHe  ryceimiipi  njieTyT  pbixjibih 
mejiKOBHCTBiii  kokoh  h  npeBpaipaioTCfl  b  KynojiKy.  OKyKJiHBaHHe  nponcxofliiT  b  MecTax 
HHTaHHH  B3POCJIBIX  ryCGHHH  HJIH  no6jIII30CTH  OT  HHX. 

BaÔOHKH  OTKJiaABIBaiOT  HHpa  nOO^HHOHKe  HJIH  HeÔOJIBHIHMH  KyHKaMH  (¿jo  3— 12  HIT.)  r 
npeHMymecTBeiiHo  na  imamioio  CTopoHy  jmcTbeB,  a  TaKœe  na  npimopHeByio  nacra 
pacTeHHH.  rycemiupi  BÔypaBJiHBaiOTCH  b  mhkotb  h  b  jkiïjikh  JiHCTa,  r¿j,e  h  nHTaiOTca,. 
3arpH3HHH  xoflbi  9KCKpeMeHTaMH.  3to  Hepe/üKo  npHBO^HT  K  3ariiHBaHHH)  Koaana,  a  npii 
3apa>KeHHH  Mojiojpix  pacTemin  —  h  k  nojiHoií  hx  raôejin. 

B  panonax  Mypraôa,  r^e  npoBOßHJiiicb  HCCJie^oBamiH,  oraeBKa  noBpejK^aeT  na- 
nycTy  cpe^nero  h  no3AHero  cpoKOB  noca^KH.  Ha  ho3Ahgh  KanycTe  rycemnipi  BÔypaB- 
jiHBaioTCH  TaK/Ke  b  eine  He  orpyöeBnme  CTeÖJin,  BbirpLisaioT  BHyTpeHmie  nacra  pacTe- 
HHH  n  noßiiHMaiOTCH  K  Tonne  pocTa.  B  pe3yjiBTaTe  noBpeappHHa  y  mojio^mx  pacTemiit 
KanyCTBI  paSBHBaiOTCH  ÔOKOBbie  pOCTOBLie  TOHKH  H  o6pa3yeTCH  HeCKOJILKO  MeJIKHX  BHJI- 
kob,  min  pacTemin  OTCTaiOT  b  pode.  B  tom  h  ,n;pyroM  cjiynaax  cnnaiaeTca  ypo>Kañ. 
HacTb  npoAyKpiiH  TepaeT  TOBapHyio  peHHocTb  H3-3a  «nepBHBocra»  h  H¿i;eT  na  KopM 
CKOTy.  O  BpeßOHOCHOCTH  oraeBKH  moîkho  cyAHTb  no  ¿jaiiHBiM  TaÖJiHpu.  Cjie^yeT  npH 
9T0M  ynecra,  ara  cHJibHee  Beerò  noBpeppaeTca  no3¿i¡HHH  nanycTa,  KOTopan  HMeeT  Han- 
6ojiee  mupoKoe  pacnpocTpaHemie  b  pecnyôJiHKe  h  3aroTaBJiHBaeTca  Ha  3HMy. 


noBpejK^eHHOCTB  KanycTLi  no3flnero  cpona  noca^KH 
Cpe,H,H3eMHOMOpCKOH  OraeBKOH 
MypraöcKHH  oaanc  TypKMeHCKon  CCP,  1966  r. 


KOJIHHeCTBO  paCTeHHÍÍ,  % 

X03HHCTBa 

norHÔmax 

C  HeCKOJIb- 
KHMH 
BHJIKaMH 

aaBiiiHe 

HOpMajIbHtie 

K0H3HH 

(TOBapHOH 

npoayKUHH) 

K0JIX03  hm.  JleiiHHa,  MapbiHCKoro 
paiioHa . 

24 

43 

33 

K0JIX03  «TypKMeHHCTaH»  BanpaM- 
AjiHHCKoro  panoHa . 

10 

48 

42 

K0JIX03  «Te3e  AypMym»  Mypraó- 
CKoro  panoHa  . 

39 

16 

45 

no  HaiHHM  ¿¿aHHbiM,  Ha  KanycTe  pa3BHBaeTca  4  nojmbix  h  nacranHo  naToe  noKOJie- 
HHe.  B  1966  r.  ¿¿jiHTejibiiocTb  pa3Biiraa  nepßbix  Tpex  noKOJieHHH  (mojib— nepBaa  hojio- 
BHHa  ceiiTaöpa)  cocTaßjiaJia  18—26  ¿¿pen,  ^eTBepToro  —  60  ¿men. 

HaMii  3aperHCTpnpoBaHo  2  Bii¿i¡a  napa3iiT0B  ryceHHii,  oraeBKH,  oæhh  h3  KOTopbix  — 
ßpaKOHHft  Habrobracon  hebetor  Say  —  H3BecTeH  b  KanecTBe  napa3HTa  KapaflpnHbi  h 
xjionKOBOH  coBKH  b  ßojnrae  Mypraöa. 

npn  HcnbiTaHHH  XHMHKaTOB  h  önonpenapaTOB  o6Ha,u;e>KHBa  rompe  pe3yjibTaTbi  6bijm 
nojiyaeHbi  ot  npHMeHeHHa  (^TajiacJroca,  MerajiHHTpo(|)oca  h  9iiTo6aKTepHHa-3.  SiiToöaKTe- 
pira-3  npHMeHaJica  b  BHße  0.3 %-h  boæhoh  cycneH3HH  H3  pacncTa  400  Ji/ra  (HopMa  pac- 
xo,a;a  npenapaTa  1.2  Kr/ra).  XHMHaecKiie  npenapaTbi  (|)TaJia(|)oc  (30%-h  CMaaHBarompHca 
nopomoK,  onbiTHaa  napTHa)  h  MerajiHHTpo($oc  (30-npon;eHTHbiH  KOHpeHTpaT)  npHMeHa- 
jiHCb  nyTeM  onpbicKHBamia  b  BH,n;e  0.3 %-h  boæhoh  cycneH3HH  h  9MyjibciiH  H3  pacaeTa 
500  ji/ra  (HopMa  pacxo,n;a  npenapaTOB  no  1.5  Kr/ra).  rnöejib  ryceHHii,  cpe¿iH3eMHOMop- 
CKOH  orneBKii  bo  MHorax  cjiyaaax  ¿jocrarajia  68—88%. 


OBOGHOBAHHE  CHCTEMBI  MEPOnPHHTH H  nO  BOPBBE  C  BPEAHTEJIHMH 
CAAOBBIX  HACA5KAEHHH  B  nOJIECbE  H  JIECOCTEHH  YCCP 

A.  V.  Olifer  —  A.  B.  Ojin^ep 

(y?tpauHCKuü  HayHHO-uccjiedoeaTejibCKuü  uhctutìjt  cadoeodcrea,  Kuee,  CCCP) 

B  ycJiOBHHX  nojiecba  h  JlecocTenn  3aperHCTpnpoBaHO  öojiee  370  bhæob  Bpe^Hbix 
KaceiiOMbix  h  KJiemeñ,  oÖHTaroinpx  Ha  hjioæobbix  KyjibTypax,  H3  KOTopwx  rjiaBHeiimHMH 
BpeAHTejiaMii  aBJiaiOTca:  rpymeßaa  ( Psylla  pyri  L.)  h  aÖJiOHnaa  ( Psylla  mali  Schm.) 
jihcto6jioihkh,  aÖJiOHHaa  (Aphis  pomi  Deg.),  cJiHBOBaa  onbijieHHaa  ( Hyalopterus  arun- 
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dims  F.)  h  BHiniiGBaH  ( Myzus  cerasi  F.)  tjih,  3aiiHT0BH/i,iiafl  ipnTOBna  ( Lepidosaphes 
ulmi  L.),  anapneBan  JiomiiOHpiTOBna  ( Partenolecanium  corni  Bché),  ôynapna  (Coenorrhi- 
nus  pauxillus  Germ.) ,  npacHonpbuibiH  pojironocnn  (C.aequatus  L.)  nasapna  ( Rhynchites- 
bacchus  L.),  bhiiihgbhh:  (R.  auratus  Scop.)  h  rpymeBbin  (R.  giganteus  Kryn.)  pojirono- 
CHKH,  nonnoep  (Sciaphobus  squalidus  GylL),  hôjiohiilih  pBeroep  (Anthonomus  pomorum 
L.),  boctohhbih  ( Melolontha  hippocastani  F.)  H  3ana^HMH  ( Melolontha  melolontha  L.), 
Mancnne  xpyipn,  BimraeBafl  Myxa  ( Rhagoletis  cerasi  L.),  hojiohiibih  ( Hoplocampa  testudí¬ 
nea  Klug)  h  HepHBiiï  cJiHBOBbiH  (//.  minuta  Christ.)  murajibipimn,  cjiHBOBaa  TOJiCTono>KKa 
(Eurytoma  amygdali  End.),  HÔJiOHHan  ( Carpocapsa  pomonella  L.),  rpymeBan  (C.  pyri ~ 
vora  Dan.)  h  CJiHBOBan  ( Grapholitha  funebrana  Tr.)  miopoînopKH,  nonnoBan  BepTyiibH 
( Tmetocera  ocellana  F.),  njiopoBaa  (Argy  roploce  varie  gana  Hb.),  po3aiman  ( Cacoecia 


DHTOMoreorpa^imecKoe  panoiinpoBaHne  IIojiecbH  h  JlecocTenn  YCCP  ajih 

njiopoBbix  KyjibTyp. 

1  —  BojibiHCKHH  onpyr;  II  —  IIpHKapnaTCKHii  onpyr;  III  —  Bojibmo-noHOJibcnnö 
onpyr;  IV  —  IIpHaHecTpoBCKHH  onpyr:  l  —  3anaa;HbiH  pañoH,  2  —  Boctohhbih  panoH; 
V  —  CpeHiieHHenpoBCKHH  OKpyr;  VI  —  BocTonHoynpaimcnHH  onpyr:  i  —  CeBepHbiü 
paüOH,  2  —  íO>KHbiíí  pañoH.  rpaiinubi:  1  —  30h,  2  —  onpyroB,  3  —  paüonoB. 


rosana  L.)  h  nopnopoBan  ( Laspeyresia  woeberiana  Schiff.)  JiiiCTOBepTKH,  HÔJiOHHaa 
MOJib  (Hyponomeuta  malinella  Z.),  hoapbiniHHpa  ( Aporia  crataegi  L.),  nojibnaTbin  meji- 
Konpag  ( Malacosoma  neustria  L.),  3JiaTory.3Ka  ( Nygmia  phaeorrhoea  L.),  HenapHbin 
mejiKonpHA  ( Porthetria  dispar  L.),  ôypbin  miopoBbin  ( Bryobia  redihorzevi  Reck), 
ôoflpbiHiHHKOBbiH  ( Tetranychus  crataegi  Hirst)  h  npacHbin  flOjiOHHbin  ( Metatetranychus 
ulmi  Koch)  KjieipH. 

CoôpaHiibie  MaTepnajibi  no3BOJimoT  yTOHHHTb  cxeMy  anTOMoreorpa^iraecnoro 
panoHHpoBaHHH  nccJiepyeMLix  30H  (cm.  pncyHon). 

B  Ilojiecbe  pacnpocTpaHenbi:  HÓJiomiaH  JincTOÓJiomna,  ôoHpbiniHiipa,  npacHun  h6- 
jiOHHbin  KJiero;.  TpyrneBaH  jincToÔJiomna  BpepnT  ona>KHo  b  3acyniJiHBbie  ropni.  HÔJioHHan 
njiopoœopna  paeT  30—40%  BToporo  hokojighhh,  b  Bojibihcbom  onpyre  —  opno.  Bypbiii 
njio^OBbiü  KJieni;  BpepnT  b  kukiibix  panoHax.  ¿Jjih  npiiKapnaTCKoro  onpyra  xapaKTepHO 
pa3BHTHe  opnoro  nonojieHnn  hôjiohhoh  njiopoœopnn,  BpegHT  xpyipn  h  Te  >ne  Bpepn- 
Tejm,  hto  h  b  nojiecbe.  B  Bojibrao-TIopojibCBOM  onpyre  pacnpocTpaHenbi  Tanne  >ne  Bpe- 
AHTejin,  nan  n  b  nojiecbe,  a  Tan>ne  xpyipn  n  Oypbin  njiem;.  npnpHecTpoBcnnn  onpyr 
xapanTepH3yeTCH  SHannTejibHon  BpepoHocHOCTbio  BnnraeBon  Myxn  n  BpepnTejien,  pac- 
npocTpaHemibix  b  JlecocTenn.  HÓJiomian  njiopojnopna  b  Boctohhom  panoHe  pa3BiiBaeTca 
b  AByx  nonojiemiHX.  B  CpepHegnenpoBcnoM  onpyre  BpepnT  tjih,  jracToÔJiomnn,  njierpn, 
jio>nHom;HTOBnii  n  jionajibno  —  BninHeBan  Myxa.  HÔJiOHHaa  njiopojnopna  o6pa3yeT  50% 
BToporo  nonojiemiH.  B  BocTonHoynpanHcnoM  onpyre  BpepHT  cJiiiBOBan  njioponopna,. 
TOJiCTono>nna,  ôypun  njieiq,  rpymeBan  JincTOÔJiomna.  B  CeBepHOM  paiioHe  nÔJioHHaa 
njiopowopna  gaeT  po  40%  BToporo  nonojiemin,  b  IOîhhom —  pBa  nojnibix. 
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PaiìoHnpoBaHiie  no3BOJineT  no^poSno  ,n;H(|)<$epeHii,HpoBaTB  CHCTeMy  3am;iiTi>i  b  pás¬ 
pese  OKpyroB  h  panoHOB,  npe^ycMaTpiiBaiomyio  6—8  o6pa6oTOK  necTupii^aMii,  npoBe- 
Aeime  KOToptix  b  cpoKH,  cooTBeTCTByiomne  noHBJieHino  Hanöojiee  ynsBHMBix  (J)a3  Bpe- 
flHxejien,  oSecnemiBaeT  BBicoKyio  3(|)c|)eKTiiBH0CTL. 


KOMIUIEKCHAH  3A1D;HTA  GEMEHHHKOB  OBOIH,HBIX 
KPECTOUiBETHBIX  KYJIBTYP 


L.  M.  Ovtschinnikova  —  JI.  M.  OBiHHHiKOBa 

(MoCK06CKan  CejlhCK0X03HÜCT8eHHCLH  CLKddeMUH  UM.  K.  A.  TuMupsi3eea,  CCCP) 

CeMeHHHKH  OBOipHBIX  KpeCTOIJBeTHBIX  KyJIBTyp  B  MOCKOBCKOH  OÔJiaCTII  eîKerO^HO 
noBpe>KflaiOT  ôojiee  25  bh^ob  Bpe^HTejieñ.  rjiaBHeñmne  —  Meligethes  aeneus  F.,  Ceutor- 
rhynchus  quadridens  Panz.,  Brevicoryne  brassicae  L.,  B  OT^ejiBHBie  rop,Bi  (npn  hobbi- 
memioü  HiicjieHHOCTn)  Plutella  maculipennis  Curt.  C  1962  ro^a  Haojiro^aeTca  3HaHH- 
TeJiBHan  Bpe^OHOCHOCTB  ßByx  bh^ob  raJUiHH;  —  Conlarinia  nasturtii  Kieff.  h  Gephyraulus 
raphanistri  Kieff.,  KOTopBie  BBi3BiBaioT  rajiJioo6pa3HBie  pa3paciaHHH  öyTOHOB  '(TepaTo- 
Mop(Jjo3Bi)  h  nocJiepyiomee  hx  OTMiiparoie. 

B  pa3HBie  ro^Bi  b  Mockobckoh  o6ji.  noBpe>K,n;ajiocB  ot  3  ßo  82%  ôyTOHOB.  HucjieH- 
HOCTB  h  Bpe^¡OHOCHOCTB  BpeAHTejieii  3aBiiCHT  ot  sKOJionmecKHx  ycjioBHH.  TaK,  panco- 
BBiH  pBexoe/];  il  cTeSjieBOH  KanycTHBiii  æojitohochk  CHJiBHee  Bpe^HT  Ha  3amHin;eHHBix 
ynacTKax  —  b6jih3h  jieconojioc  flpeBecHBix  hhtomhhkob,  KycTapHiiKOB  h  nycTBipen,  \sa- 
pociniix  COpiIOH  paCTIITeJIBHOCTBK).  BpeßOHOCHOCTB  CTeÔJieBOTO  KanyCTHOTO  ^OJirOHOCIIKa 
B03pacTaeT  npn  ^ecjnipHTe  BJiarn,  nor^a  oh  noBpenmaeT  He  tojibko  jihctbh,  ho  h  6y- 
TOHBi  (30  64%).  Bo  BjiaîKHBie  ro^Bi  (1965  h  1968  rr.)  hpohbjihiotch  caM03am¡HTHBie 
CBoiiCTBa  pacTeHHË:  H3  HaHeceHHBix  b  MecTa  orajia^KH  hhh;  paHOK  6bijio  «BBiTOJiKHyTo» 
(hoa  HanopoM  KJieTOHHoro  coKa)  ot  63  ^o  100%  hhh;.  B  1966  r.  npn  noHHnœHHOH 
BJia>KHOCTII  paCTeHHH  OHHCTHJIHCB  TaKIIM  HCe  06pa30M  TOJIBKO  OT  14 — 29%  HHH¡.  E[OBBI- 
HieiiHBie  TennepaTypBi  BBi3BiBajiH  yBennneHiie  HiicjieHHocTii  KanycTHoii  tjih  h  nepem- 
KOBOTO  KOMapHKa. 

Hhcjichhoctb  rajuran;,  noBpeîKÆaiomHx  ôyTOHBi,  3aBHCHT  b  ôojibhioh  Mepe  ot  3aco- 
peniiocTH  nojieñ  ahkoh  penBKOH. 

YcTaHOBJieHO,  hto  b  chiihíchiih  noTepB  ot  Bpe^HTejieii  ceMeHHiiKOB  Banmoe  3Han:e- 
iiiie  HMeioT  arpoTexHHHecKHe  MepBi,  HanpaBjiemiBie  na  yxy^memie  ycjioBHH  hx  cymecT- 
BOBaHHH  (BBlÔOp  ynaCTKa,  o6pa6oTKa  nOHBBI,  KyJIBTypOOÔopOT,  cpoKH  BBICaffKH,  nOJIHBBI, 
HOflKOpMKH  H  flp.). 

B  ^onojiHeime  k  ônononmecKOMy  oôocHOBaHino  h  pa3pa6oTKe  btiix  npo^HjiaKTnne- 
CKHX  Mep  HaMH  HcnBiTBiBaJiHCB  pa3.inuiHBie  cnocoÔBi  xiiMHHecKOH  o6pa6oTKH. 

YcTaHOBJieHO,  hto  nocjie  BBicaflKH  ceMeHHHKOB  TpeôyeTcn  3 — 4  xiiMHnecKHX  o6pa- 
ÖOTKH  3a  Ce30H,  HTO  Tpy^HO  TeXHHHeCKH  (pa3paCTaTffle  paCTeHHH  H  HeßOCTaTOHHOe  HX 
nOKpBITHe  HHCeKTHpH^aMH)  H  yHHHTOHiaeT  3HT0M0(|)ar0B.  Ü03T0My  OCHOBHOe  BHHMamie 
6 buio  y^ejieHo  pa3paöoTKe  npneMOB  npeftnocaflOHHOH  oöpaöoTKH  ceMeHHHKOB  xjiopopra- 
HHHecKHMH  npenapaTaMH  (ony^piiBamie  KonepBir  h  KopnenjioflOB,  norpyniemie  b  cyc- 
neii3HK)  HJiH  BHecenne  njjoxHMHKaTa  b  JiyHKy). 

3tO  H03B0JIHJI0  CHH3HTB  HOBpeîKftaeMOCTB  CTeÔJieBBIM  KanyCTHBIM  .HOJirOHOCIIKOM 
b  4—7  pa3,  pancoBBiM  pBeToe^oM  —  b  2—3  pa3a,  Kanycraon  Tjien  —  b  4 — 5  pa3  h  t.  3. 
ripn  BBicoKOH  arpoTexHime  h  yMepeHHOH  hhcjichhocth  Bpe^HTejien  mohâho  orpami- 
HiiTBCH  o^hoh  jiHuiB  Hpeflnoca^OHHOH  o6pa6oTKOH.  Tanan  oöpaöoTKa  nojioæHTejiBHO 
BJiiineT  Ha  pocT  h  pa3Bimie  pacTeHnii  h  oôecnenHBaeT  npnôaBKy  ypoîKaa  Ha  1—5.4  n;/ra. 

Hanôojiee  3(|)$eKTHBHBiM  OKa3ajicn  HcnBiTaHHBin  HaMH  MeTOÆ  coBMeipeimn  npe^no- 
caflOHHoiî  XHMHHecKOH  o6pa6oTKH  ceMeHHHKOB  KanycTBi  c  arpoTexHHHecKHMH  npneMaMH 
«ocBeTJiemiH»  iijih  «no^pamiiBaHiiH».  Ilpn  3tom  Ha  2—3  He^ejni  ,n;o  BBica^KH  KonepBirn 
BBipe3ajiHCB  h  yKJia^BiBajiHCB  pnßaMH  b  niTaôeJin,  nepecBinajincB  Top(|)OM  h  no^Bepra- 
jiiicB  «ocBeTjieHHio»  b  OBoin;expaHHJiHiii;e  npn  cooTBeTCTByioipiix  peniHMax  TeMnepaTypBi, 
BjianmocTH,  a3pan,HH  h  ocBeipemia.  IIpneM  «noflpaipHBaHHH»  aaKJiiOHajiCH  b  npoBeji;e- 
HHH  Tex  >Ke  oöpaöoTOK,  ho  b  none. 

B  3aroTOBjieHHBiH  3JIH  nepecBiHKH  KonepBir  Top<|)  bhochjih  12%-h  ji;ycT  TXIjr  h  PK 
(cooTBeTCTBemio  2  h  5  r  na  1  KonepBiry).  nojiyneiiHOH  CMecBio  hocjiohho  3acBinajin 
KOHepBITH,  OCTâBJIHH  OTKpBITBIMH  TOJIBKO  HX  TOJIOBKH.  TaKaH  KOMnJieKCHaH  OÔpaÔOTKa 
oôecneHHBaeT  Jiynmee  pa3BHTne  KopHeBon  mohkh  h  po3eTKH  JiHCTBeB,  ycKopneT  npn- 
/KHBaCMOCTB  H  pa3BIITIie  paCTeHHH,  nOBBIHiaeT  HX  yCTOHHHBOCTB  K  Bpe^HTeJIHM,  CHH  - 
H>aeT  b  5—6  pa3  BHeceHne  H^oxHMHKaTOB  b  noHBy  h  3aTpaTBi  Tpy^a  no  cpaBHeHHio 
•c  nocjienoca^OHHBiMH  oôpaôoTKaMH.  Ha  opu  saTpaneHiiBiH  na  KOMnjieKciiyio  o6pa- 
ooTKy  py6jiB  b  cpe^HeM  b  npoH3Bo,n;cTBeHHBix  ycjiOBHHX  6 buio  nojiyneHo  62  pyôjin 
HHCToro  Aoxo^a. 
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yCTOmiïBOCTb  nniEHHIi;bI  K  CKPBITHOCTEEJIEBBIM  BPEAHTEJIHM 
H  HEPEI1AIIIKE  —  EURYGASTER  1NTEGR1CEPS  PUT. 

I.  F.  Pavlov  — H.  O.  IlaBJioB 


(lÎHCTuryT  3eMJiedejiusi  PfeHTpajibHoü  uepuo3eMHOü  noAocu,  Tajioeaa,  CCCP) 

yCTOÎlHHBOCTB  paCTeHHH  HMeeT  HeCKOJILKO  $OpM.  IlepBBIH  BHfl  yCTOHBHBOCTIl  npo- 
HBJIHeTCH  B  TOM,  HTO  Bpe^HTeJIL  H36eraeT  OTKJia^BIBaTL  HHpa  Ha  paCTeHHH  yCTOHBHBOrO 
copTa;  BTopoii  —  b  tom,  hto  BbimeAinne  H3  hhh;  jihhhhkh  rnÔHyT  b  Macee  Ha  pacTeHnnx; 
TpeTim  —  b  tom,  HTo  yH3BHMaH  $a3a  pacTeimn  ,n;jiH  3apa>KeHHH  ne  coBna^aeT  c  $a30H 
HOHBJieHHH  Bpe^HTejIH  B  n0JI0B03peJI0M  COCTOHHHH;  HeTBepTBIH  —  B  TOM,  HTO  3HaHHTeJIB- 
HBie  noBpe>K/];eHHH  He  BBi3BiBaioT  cHHHîeiiHH  ypomaa  HJiH  ero  naaecTBa. 

C  1962  no  1967  r.  b  ÜHCTHTyTe  BBiceBajin  b  HecKOJiBKo  cpoKOB  copTa  h  rnöpiiftbi 
03HM0H  nmeHHH,BI.  Il03ii;HeH  OCeHBK)  paCTeHHH  aHaJIH3HpOBaJIH  Ha  3apaîKeHHOCTB  H 
noBpeîKfleHHOCTB  JiHHHHKaMH  recceHcnoiî  ( Mayetiola  destructor  Say)  h  niBeflcnon 
( Oscinella  frit  L.)  Myx. 

Hanôojiee  ycTonaHBbi  0Ka3ajincB  nmeHHpBi  copTOB  EeaopepnoBcnaa  198,  MnponoB- 
enaa  808  h  264.  Ohh  oaem>  cjiaôo  noBpe>n,n;aaHCb  flanee  npn  paHiinx  eponax  ceBa  — 
9  h  17  aBrycTa.  ÜOBpeîKflaeMOCTB  He  npeBbiniaaa  0.6%  CTeöaen  b  Teaemre  mecra  aeT. 
y  HeycTonaiiBBix  copTOB  (O^eccnaa  3  h  16,  OeppyraneyM  18,  OennaH  135)  b  3tii  aie 
roßbi  npn  pammx  eponax  ceBa  ôbtjiii  noBpeac^eHBi  ot  5.6  30  11.6%  CTeôaet. 

XapaKTepHo,  hto  y  HeycTonaHBBix  copTOB  (CTemiaa  135,  0,n;eccnaa  3  n  16,  Ee30- 
CTaa  1,  OeppyrHHeyM  18,  Bapxaraaa,  HepBomiaa,  Hnap,  BeaioTHtiyM  24,  26,  719,  Jlio- 
TeepeHC  25,  803,  ünpoTpHKc  21),  npn  cpaBHHTejiBHo  no3flHHx  noeeßax  (c  5  no  11  ceH- 
Taôpa)  3a  6  aeT  He  noBpemflaaocb  6oJiee  0.3%  CTe6aeñ,  a  npn  cpe^HHx  eponax  ceBa 
(c  27  no  29  aBrycTa)  nx  noBpeœ^aeMOCTB  He  npeBBimaJia  1.2%. 

He  oÖHapyaceHO  pa3ananH  b  noBpemftaeMocTii  pa3HBix  copTOB  03hmoh  nmeHnpni 
mBeflcnoH  Myxon  (ncnbiTbiBaancb  yna3aHHBie  BBime  copTa  h  rnSpn^bi  o3hmoíí  nme- 
hhh,bi),  ho  OTMeaena  pe3naa  pa3HHn;a  b  noBpem,n;aeMOCTH  nmeHnpni  b  3aBiicHM0CTii  ot 
cponoB  noceBa.  üpn  noceBe  10—13  aBrycTa  cpe^Haa  noBponfleHHocTB  Bcex  copTOB  co- 
CTaBHJia  9.3%  CTeêaen,  17—21  aBrycTa  —  5.3%,  27—29  aßrycTa  —  4.1%,  3 — 7  ceriTaôpa  — 
2.4%  cTeÖJieä  cootbctctbchho. 

Pe3yjiBTaTBi  npoBefleHHBix  HccaeftOBamiH  nona3aan,  hto  CTeneHB  ycTonaiiBocTH  cop¬ 
TOB  03HM0H  nmeHHiiBi  n  naony  aepenamne  pe3no  noaeôaeTca  no  roaaM.  Tan,  ycToi- 
aiiBOCTB  nmeHHHiBi  Ee30CTaa  1  6biaa  acHO  BbipameHa  b  1963  h  1964  rr.,  cjiaôo  — 
b  1965  h  coBceM  He  npoaBHaacb  b  1966  r.;  MapoHOBcnaa  808  —  o^ih  H3  caMBix  ycTon- 
aiiBBix  n  aepenamne  copTOB  —  b  1966  h  1967  rr.  noBpemAaaacb  npHMepHo  Tan  me,  nan 
h  flpyrne  copTa  mnemipBi. 

Cpe,n;Haa  noBpemji;eHHOCTB  3epHa  aepenamnaMH  3a  5  aeT  (1962—1966  rr.)  cae- 
Æyioipaa. 

Han6oaee  cnabHO  noBpem^aeMBie  nmeHnpni: 


1.  BopoHemcnaa — 3.4°/0  4.  O^eccnaa  16  — 2.1% 

2.  JIioTecaeHC  23  —  2.7%  5.  OeppyrHHeyM  18  —  2.8 % 

3.  Ofleccnaa  3  — 2.6%  6.  BeaiOTHHyM  719  — 2.6% 


CaaôonoBpemAaeMBie  nmeHHpni: 

1.  MnpoHOBcnaa  808  —  10% 

2.  BeaoH,epnoBcnaa  198 —  1.7% 

3.  UepBOHHaa  —  1.4% 

4.  nnpoTpHnc  6  —  1.6% 


CpeflHee  — 2.7% 


5.  Be30CTaa  1  —  1.4% 

6.  J^onyaaeBcnaa  —  1.6% 

7.  nnpoTpHHC  21  —  1.6% 

8.  HnpoTpHnc  12  —  1.8% 

Cpe^Hee  —  1.51% 


3aMeaeH0,  aTo  3epHa  npynHbix  noaoeneß  MeHBine  noBpem^aiOTca  naouaMii.  B  1965 
n  1966  rr.  npoÖBi  pacTemiñ  nam^oro  copTa  pa3fleaaan  na  /pe  paBHBie  aacTH.  B  o^iiy 
n 3  HHX  OTÔnpaan  cTeôan  c  6oaee  npynHbiMH,  b  Æpyryio  —  co  cpe^HHMH  no  pa3Mepy 
noaocnaMH,  a  3aTeM  npoBO^nan  anaaim  3epHa.  no  6  copTaM  cpe^Haa  noBpem^eHHocTL 
aepHa  npynnbix  noaocbeB  6waa  1.7%,  cpe^HHX  —  3.7%. 

y  OT^eabHbix  copTOB  3epHa  npynHbix  noaocbeB  noBpeac^aiOTca  b  3.0— 4.5  pa3a  caa- 
6ee,  aeM  3epHa  cpeflHHx  (HopMaabHbix)  noaocbeB. 

B  nepnoji;  iiaaHBa  3epHa  cpe^H  noceBa  nmemipbi  Bbi^eaaaHCb  naom;aAnH,  Ha  hoto- 
pbie  Bbinycnaan  anaHHon  aepenamnn  3  h  4  B03pacTOB,  no  30  an3.  Ha  1  m2.  npn  6oab- 
niOH  ancaenHocTH  anaHHon  3epH0  npymibix  noaocbeB  Bcex  ncnbiTaHHbix  copTOB  caaôo 
noBpemßaaocb  aepenamnon.  no  6  copTaM  cpe^Haa  noBpemfleHHOCTb  3epHa  npynHbix 
noaocbeB  ona3aaacb  1.8%,  cpe^HHx  —  4.2%.  H3BecTHO,  aTo  naonbi  bbo^ht  aflOBHTyio 
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c.iioiiy  b  sepiio,  ho  ohh  BtioiipaiOT  æjih  btoíí  pean  naipe  Beerò  kojiocbh  6ojiee  MejiKiix 
h  MejjJieimo  co3peBaioipHX  pacTemiu. 

TaKHM  o6pa30M,  Bee  npneMti,  noBbimaioipne  iiHTeHCHBHOCTL  poda  CTeßaeii  nine- 
mipLi,  HMeiOT  öojibHioe  3iianeHiie  b  ycTpaHeinm  norept  ot  KJionoB. 


RESPONSE  OF  SOME  POPULATIONS  AND  PROGENIES  OF  RED  CLOVER 

(TRIFOLIUM  PRATENSE  L.)  TO  THE  ATTACK  OF  FLOWERS  WEEVIL 
(. APION  SPP.)  ( COLEOPTERA ,  CURCULIONIDAE ) 

T.  Perju 

(Agronomic  Institute  Ciuf,  Romania) 

In  the  period  1963 — 1967  it  was  investigated  the  response  in  the  field  conditions 
(spontaneous  infestation)  of  a  collection  of  seed  red  clover  indigenous  and  foreign 
populations  and  progenies  to  the  attack  of  the  genus  Apion  weevils. 

From  the  470  examined  populations  and  progenies  they  were  collected  62,000  flo¬ 
wer  heads  from  which  resulted  in  captivity  conditions  61,306  weevils  of  genus  Apion, 
8246  individuals  of  Eurytoma  platyptera  Walk.  ( Bruchophagus  gibbus  Boh.),  333  in¬ 
dividuals  of  Sitona  spp.,  71  individuals  of  Phytonomus  <spp.,  76  individuals  of  Bruchi- 
dae  and  23  individuals  of  Tortricidae.  The  rate  of  infestation  of  the  seed  red  clover 
was  evaluated  according  to  the  mean  number  of  individuals  of  each  different  species 
that  was  found  out  by  sampling  100  flower  heads  of  seed  red  clover  (at  the  second 
mowing  of  the  2nd  year).  The  response  evaluation  of  the  different  variants  to  the 
attack  of  flowers  weevils  was  made  by  assigning  to  each  variant  the  respective  group 
of  infestation  degree  from  I  to  V,  namely:  in  group  I  —  relatively  resistant  ones  — 
were  included  those  variants  which  had  no  more  than  50  weevils  on  an  average 
sampling  of  100  flower  heads;  groups  II,  III  and  IV  comprised  the  variants  with  an 
average  infestation  of  51 — 300  weevils;  group  V  —  highly  susceptible  ones  —  were 
considered  those  variants  having  301 — 400  weevils  on  an  average  sampling  of  100  seed 
red  clover  flower  heads.  The  average  number  of  specimens  of  the  various  species 
resulting  from  an  average  sampling  of  100  flower  heads  in  the  years  of  the  research 
period  were  of  26.19  weevils  ( Apion  spp.),  and  7.77  wasps  ( Eurytoma  platyptera)  for 
the  red  clover  of  the  first  year  of  growing  and  of  142.04  weevils  and  21.14  wasps  for 
the  second  year  of  vegetation. 

In  the  years  1963 — 1965  it  was  studied  the  response  to  the  attack  of  weevils  of 
240  indigenous  populations  of  seed  red  clover.  It  resulted  that  the  rate  of  infestation 
of  the  seed  red  clover  in  1963  was  weaker  as  the  average  number  of  weevils  for 
100  flower  heads  oscillated  between  32 — 201,  versus  32 — 311  in  1964  and  83 — 395 
in  1965.  The  populations  with  a  fairy  goob  resistance  were  Nos.  236,  697,  791  and  the 
population  Ilieni — Sf.  Gheorghe  in  1963,  and  Nos.  626,  728,  876  in  1964  and  again  the 
populations  of  Ilien — Sf.  Gheorghe  in  1965. 

In  1966 — 1967  it  was  examined  the  response  to  the  attack  of  weevil  larvae  of 
160  lines  and  new  progenies  of  clover  in  the  1st  year  of  growing  and  of  125  lines 
and  progenies  in  the  second  year  of  growing.  The  average  number  of  weevils  for 
100  flower  heads  varied  from  2  to  56  in  the  1st  year  of  growing  and  from  18  to  235 
for  the  seed  red  clover.  The  best  resistance  was  shown  by  the  variants  451,  473/1, 
983,  1037,  1056,  D.III-5,  D.III-6,  D.III-16  in  1966  and  L.  1292,  1298,  Hida  Nuçeni,  Sär- 
ma$,  Odorimi,  Sîntimbru-Ciuc  and  Rîçnov  in  1967.  In  the  2nd  year  of  growing  of  a  re¬ 
lative  resistance  were  the  following:  L.444,  1037,  D.III-16,  D.I1I-618  and  D.III-683. 
Some  of  the  lines  and  progenies  were  relatively  resistant  during  both  years  of  our 
investigation:  the  population  of  Ilieni — Sf.  Gheorghe  in  1963  and  1965,  while  L  1037 
and  D.III-16  in  1966  and  1967. 

In  1966 — 1967  was  explored  in  the  course  of  the  ist  year  and  2nd  year  of  growing 
the  response  to  the  attack  of  the  weevils  larvae  of  a  collection  of  60  populations  of 
red  clover  of  foreign  origin  (Czechoslovakia,  Japan,  England,  France  and  USA).  The 
average  number  of  weevils  for  an  average  sampling  of  100  flower  heads  was  of  5 — 75 
in  the  first  year  of  growing  and  of  37 — 218  for  the  seed  red  clover.  Amongst  the 
populations  relatively  resistant  in  the  first  year  were:  C  267  in  1966,  Longeor,  UCA 
France,  Czechoslovakia,  Essi,  Trifolium  IV  in  1967  and  in  the  second  year  C  267. 

The  explanation  of  the  relative  resistance  of  the  different  variants  of  the  seed 
red  clover  to  the  attack  of  the  flowers  weevil  ( Apion  spp.)  forms  the  object  of  our 
further  research. 
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PICHO JIb30BAHHE  METOJ1.A  CHrHAJIH3AIJHH  XHMHHECKOÎÏ  3AID;HTbI 
BCXOAOB  HPOBblX  3EPHOBbIX  nPOTHB  IIIBEACKOÎÏ  MYXI1 


R.  Perutik  —  P.  nepyTiiK 

( HayHHO-uccAedoearejibCKUü  uhctutijt  3epnoeo3o  xo3iiücrea  e  KpcMepxcuoice,  XICCP) 

HamiiMii  nccjieflOBamiHMH  ycTaHOBJieHo,  hto  uà  Bcxogax  apoßbix  3epnoBbix  Kyjib- 
Typ  mohœo  npHMenHTB  XHMiiHecKyio  6opb6y  b  tom  cjiyuae,  ecjni  nopauveHiie  hx  öyneT 
óojiee  5—6%  (nepyraK,  1964). 

IIpii  noHBjieHHH  BCXOAOB  H^MeHH  bo  BpeMH  iianana  JiëTa  HiBegcKoii  Myxii  n  najra- 
qnn  oiiTPiMajiBHoä  TeMnepaTypH  B03gyxa  (Bbirne  12°)  oTMeneiibi  cmibiibie  noBpe>K,n,eHira 
pacTemnì  (IPepymK,  1966).  Pa3pa6oTaHHbiii  MeTOg  ciirHajm3au,HH  moïkgt  6bHb  ncnojib- 
30BaH  gjm  Bcex  noceBOB  npoBbix  nyjibTyp  b  pa3JiHxmbix  30nax  HexocjioB  amili. 

B  1964  n  1965  ir.  H3yuajiocb  gBa  cpoKa  ceBa  (15  anpejia  il  10  Man)  miMeHH,  osca, 
nmeirapbi  n  apoBoii  pam  (1965  r.).  npn  3tom  yuHTbiBajmcb  Hauajio  jiëTa  niBegcKoii 
Myxn  h  npopeHT  nopajKemiH  CTeÒJien  uepe3  3—7  negejib  nocjie  noHBjiemia  BcxogoB. 
B  1964  r.  noHBJieime  mBe^cKon  Myxn  OTMeneHO  ogHOBpcMeHHO  Ha  npoBoii  nmeHHpe  h 
mmene,  a  Ha  OBce  no3>Ke. 

Ha  Bcxogax  aaMena  h  mneHHpbi,  hohbiibhihxch  go  Haaajia  aëTa  niBegcKoìi  Myxn, 
6buio  noBpeai^eHo  Beerò  0—2%  CTeöJieii,  a  Ha  Bcxogax,  noaBiiBHinxca  k  MOMeiiTy  jieTa 
Myx  h  no3H<e,  öhuio  BnocjiegCTBHH  noBpenigeHO  15—35%  CTeÖJieä.  Tojibko  y  OBca  npH 
noaBJienHii  BCxogOB  sa  5  ¿píen  go  Haaaaa  JiëTa  HiBegCKoii  Myxn  noBpejKgemie  CTeôJien 
6  bui  o  iiecKOJibKo  6ojibine  (8%). 

B  1965  r.  HiBe^cKaa  Myxa  öbuia  OTMeaeHa  ogHOBpeMemio  na  noceBax  miMemi  h 
OBca,  a  Ha  mneHiige  h  pam  HecKOJibKo  pamune.  TeMnepaTypHbie  ycJiOBiia  6buni  HeÖJia- 
ronpiiaTHbiMH  gjia  oTKJiagKH  ann;  (mune  12°  G)  h  HOBpenîgaeMOCTb  CTeôJien  b  cbh3ii 
c  3THM  ho  npeBbimajia  1—6%. 

B  1964  h  1965  rr.  hbmh  6buin  ycTaHOBJieHbi  b  8  pa3JiiiHHbix  panoHax  HexocjioBa- 
KHH  naaajio  aëTa  niBegcKoii  Myxn  h  npogeiiT  noBpe>KgeiiHocTH  CTeòJieii  apoBbix  3ep- 
HOBbix  b  npoH3B03CTBeHHbix  noceBax. 

Ha  ocHOBaHiiii  41  oöcjiegOBamiH  noceBOB  6buio  onpegeneHO,  hto  KpaTKoepouHbrá 
nporH03  cTeneHH  noBpeìKgeiiiiH  apoBbix  3epH0Bbix  inBegcKon  Myxoi  ycTaHOBJieH  npa- 
BHJibHo  gjm  30  oöcjiegoBaHHH,  b  li  cjiyaaax  nporH03  ne  onpaBgajicn.  CjiegOBaTejibHO, 
ToaHocTb  MeToga  gocTHrajia  73.17%. 

B  1965  r.  H3  55  oöcjiegOBamibix  noceBOB  yæe  c  6ojibmeii  tohhoctbio  (87.27%) 
öbuia  npaBHJibHO  onpegejiena  o>KHgaeMan  HOBpeHìgaeMOCTb  Ha  48  noceBax. 

TaKHM  o5pa30M,  npii  noMonpi  CHrHaJiH3apnn  mohcho  ycTaiioBiiTb  npanepHo  b  80% 
cjiyaaeB,  Ha  Kamix  noceBax  nejiecoo6pa3Ho  npoBOgHTb  XHMHuecKyio  6opb6y  npoTHB 
nißegcKoä  Myxn. 


BIOLOGICAL  BASE  OF  VEGETABLE  CROP  PROTECTION  AGAINST 

PESTS  IN  AZERBAIJAN 

G.  A.  Pishnamazov  — T.  A.  IlHmHaMa30B 
( Azerbaijan  Plant  Protection  Research  Institute,  USSR) 

As  a  result  of  investigations  carried  out  by  us  and  of  the  generalization  of  litera¬ 
ture  data,  313  species  and  40  families  of  invertebrates  have  been  revealed  attacking 
vegetable  crops  and  potato  in  Azerbaijan.  24  of  them  are  of  economic  importance. 

As  to  food  specialization  of  pest  invertebrate  species  in  Azerbaijan,  205  of  them 
are  polyphaguous  and  108  —  oligo-  or  monophaguous. 

Pests  on  vegetable  crops  in  Azerbaijan  may  be  subdivided  into  several  groups. 
Pests  of  the  first  group  are  wide  spread  in  all  the  places  of  host  plant  cultivation. 
They  are  Pieris  brassicae  L.  and  P.  rapae  L.,  Rrevicoryne  brassicae  L.,  Plutella  ma- 
culipennis  Curt.,  Chloridea  obsoleta  F.,  Thrips  tabaci  Lind.,  Aphis  gossypii  Glov., 
Trioza  brassicae  Wass.,  Rhizoglyphus  echinopus  R.  et  F.  Pests  of  the  second  group 
are  spread  and  injurious  in  some  zones.  The  dispersal  of  these  pest  species  depends 
from  specific  ecological  conditions  and  is  defined  by  different  requirements  to  envi¬ 
ronment.  Such  pests  are  Parmacella  ibera  Eichw.,  Barathra  brassicae  F.,  Eurydema 
ornata  L.,  Epilachna  chrysomelina  F.,  Ponthaleus  major  Dyges,  Spodoptera  exigua  Hb., 
Hylemyia  brassicae  Bché.,  Gryllotalpa  gryllotalpa  L.,  Agriotes  gurgistanus  Fald.,  A.  li- 
neatus  L.,  Melanotus  fusciceps  Gyll.,  Blaps  lethifera  Marsh.,  Pedinus  femoralis  Latr., 
Agrotis  segetum  Schiff.,  Euxoa  ternera  Hb.  and  others. 

The  development  period  of  P.  macilipennis  and  P.  brassicae  is  10 — 15  days  later 
in  Lenkoran — Astara  zone,  especially  in  its  lowland,  than  that  in  Kuba — Khachmas 
lowland  zone  and  is  20—25  days  later  than  that  in  Kirovabad — Kazakh  lowland  zone. 
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The  period  of  the  B.  brassicae  development  is  15 — 20  days  less  in  Lenkoran — Astara 
zone  as  compared  with  that  in  Kuha — Klachmas  zone.  The  period  of  P.  rapae  deve¬ 
lopment  is  15 — 20  days  shorter  in  Kirovobad — Kazakh  zone  as  compared  with  that 
in  Kuba— Khachmas  zone.  The  development  period  of  G.  gryllotalpa  and  other  soil 
inhabitants  in  hotbeds  is  20 — 25  days  shorter  as  compared  with  that  in  the  open 
ground. 

In  foothill  regions  the  phenodates  of  the  G.  gryllotalpa  and  other  soil  pests  are 
starting  to  be  under  the  influence  of  climate  depending  on  the  height  of  the  place 
above  sea  level.  Because  of  that  the  period  of  soil  habitating  pest  development  is 
longer  in  foothill  regions  as  compared  with  that  in  lowland  zones. 

On  account  of  much  dependence  of  weather  conditions  the  period  of  pest  appea¬ 
rance  on  vegetable  crops  and  potato  in  various  phases  of  their  development  is 
10 — 20  days  shorter  or  longer  in  some  years. 

A  special  investigation  of  new  species  in  pest  insect  complex  on  vegetable  crops 
has  been  carried  out  by  us.  As  a  result  cabbage  has  been  found  to  be  injured  by 
winter  Ponthaleus  major  Dyges  and  Hellula  undalis  F.  for  the  first  time  in  Azerbaijan. 

In  the  years  1960 — 1967  a  large  number  of  experiments  on  chemical,  biological 
and  agro  technical  methods  control  has  been  carried  out. 

Differentiated  control  measures  and  zonal  control  systems  to  protect  vegetable 
crops  and  potato  in  Azerbaijan  have  been  worked  out  on  the  basis  of  biological  and 
ecological  data. 

BCnbUHKA  nyCTBIHHOÏÏ  CAPAHHH  B  3AIIAAHOÎÏ  AOPHKE 

G.  B.  Popov  — T.  B.  IIonoB 

( IlpoTueocapaHHoebiü  uccAedoearejibCKUü  yenrp,  JIohôoh,  BejiunoôpuTaHusi) 

BcnbiniKa  nycTbiHHOH  capannii  ( Schistocerca  gregaria  Forskâl)  BnepBbie  HaÖJiioga- 
jiacB  A^ohctohom  (H.  B.  Johnston)  eige  b  1926  r.,  Korga  oh  3aMeTHJi,  uto  ogHHomiaa 
capanna  gana  noTOMCTBo,  Mop^onornnecKH  noxogiiBmee  Ha  CTagHyio.  C  Tex  nop  Heno- 
TopLie  acneKTbi  nepexoga  H3  ogHHouHon  b  CTagnyio  $a3y  H3ynaJiHCb  rjiaBHbiM  o6pa30M 
b  jiaöopaTopnii  h  tojibko  OTpbiBouHo  b  nojieBbix  ycjioBiiax,  rge  nojmyio  KapTHHy  nepe- 
xoga  nonyjiagnii  ogiinonHon  $a3bi  b  CTagHyio  HaöjnogaTb  He  ygaBanocb. 

B  1967  r.  goKJiagnriK  h  ero  Kojuiera  T.  Po^tJiH  (T.  Roffey)  b  3anagHOH  A$piiKer 
b  paiioHe  TaMecHa,  k  KOHgy  nepnoga  gongen  —  b  0KTfl6pe  h  Hoaöpe  —  HaöjnogajiH  no- 
HBnerme  rperapHon  nonyjiagHH  y  noTOMCTBa  paccenHHbix  pogirrejieñ  ogHHonHoñ  $a3bi. 
Mbi  pa3JiHHHjm  npn  3tom  Tpn  ocHOBHbix  h  B3aHMOCBH3aHHbix  npogecca:  KOHgeHTpa- 
giiio,  pa3MHO>KeHHe  h  rperapH3an;Hio. 

KoHgeHTpagHH,  ruin  yBejinneHne  nnoTHocTH  nonyjingHH,  b  pesyjibTaTe  nepeMerge- 
HHH  (ho  6e3  BCHKHX  npii3HaKOB  rperapnoro  npHB  jieneHna )  nponcxognjia  b  HecKOJibKnx: 
MacmTaöax:  b  öojibhiom  —  Ha  paccTOHHHH  gecHTKOB  hjih  gaœe  coTeH  KiijioMeTpoB,  oco- 
6hmii,  npHJieTaBmiiMH  b  TaMecHa  h  cKonjiHBHiHMHCa  b  orpamineHHbix  onpegeneHHbix 
cTagiiHx;  b  donee  orpamineHiioM  MaciHTaöe  —  b  pe3yjibTaTe  nepegBHJKemiH  nog  bjihh- 
iiiieM  9KOJiorHnecKiix  ycnoBiiii  b  npegejiax  Kanígoñ  OTgejibnon  CTagim. 

JIöt  npoHCXogiiji  rnaBHbiM  o6pa30M  houbio,  nacTo  npOTHB  BeTpa.  Pacnpegejieime 
capamiH  gHeM  noKa3ajio,  uto  3a  ManbiMH  ncKJiioneHHHMH  0Ha  HaxogHJiacb  b  3apocjmx 
3c|)eMepoB  ( Tribulus  n  Sehovwia) ,  oörgaa  njioigagb  KOTopbix  ne  npeBbimaJia  10%  njio- 
igagH  Been  IOhchoii  TaMecHbi.  IIo-BHgHMOMy,  capaHna,  JieTeBinaH  houbio,  ocegana  npeg- 
nouTHTejibHo  b  9THX  CTagnax,  B03MOBKHO  npHBJieneHiiaa  naxymiMH  Bem;ecTBaMH,  cogep- 
>Kam;HMHCH  b  a^enepax. 

B  cepegHrie  oKTaöpa  KOJinnecTBo  ocoöeii  b  9thx  CTagiiax  Koneßanocb  ot  100  go- 
2000  Ha  1  ra,  uto  ôbijio  b  50—1000  pa3  Bbime  cpegHen  hjiothocth  npn  paBHOMepHOM 
paenpegenermn  no  Been  kukhoh  TaMecHe. 

Pa3MH0>KeHiie  nponexognno  nocjie  npnjieTa  Ha  ÖJiaronpnaTHbie  CTagmi,  rge  ca¬ 
panna  ôbiCTpo  co3peBajia.  Kjiagna  nponcxognjia  npeimyrgecTBeHno  nonbio  (nepea  noji- 
Topa— mecTb  nacos  nocne  3aKaTa).  K  cepegmie  OKTaöpa,  Korga  BepxHHn  cjioh  nonBbi 
nonni  noßciogy  npocox  go  rjiyöimbi  12—15  cm  h  6 bui  Henpnrogen  gnu  KJiagKH,  caMKH 
coöiipaJiHCB  b  orpamineHHbix,  Hanôojiee  BJiaambix  MecTax,  npoaBjiaa  ygHBHTejiBHym 
cnocoÖHOCTb  K  hx  pacno3HaBaHHK).  B  ogrioM  cjiynae  Ha  nnorgagne  b  900  cm2  öbijio  Haii- 
geHO  70  KyôbimeK,  nan  tojibko  hto  oTjioœeiiHBix,  Tan  h  c  yam  OTpogiiBiHHMHca  jihhhh- 
KaMH.  3to  nognepKHBaeT  3Haneime  MecTHbix  rjiHHHCTo-necnaHbix  hohb,  cnocoöiibix 
coxpaHHTB  Bjiary  na  rjiyöirae,  gocTynHoii  gnu  KJiagKH  b  TeneHiie  nepnoga  go  gByx  Me- 
CHgeB  HOCJie  CHJIBHBIX  gO/Kgeií. 

B  KyôbiiHKax  HacniiTbiBajiocb  b  cpegHeM  1333  aliga  (hto  TimnnHO  gjin  HecTagiioii 
$a3bi),  a  Ka>Kgan  caMKa  capaHmi  oTJioamjia  b  cpegneM  400  aun;.  3MÖpnoHajibiiaa  cMepT- 
HOCTB  6bijia  HC3HanHTejibHa,  ho  KOJinnecTBo  capannyKOB  no  cpaBHemno  c  KOJinnecTBOM 
KyöbimeK  öbijio  HeBejiHKO,  hto  yKa3biBaeT  Ha  Bbiconyio  hx  CMepTHOCTb,  ocoöeHHo- 
b  paiiHHX  B03pacTax.  Bbijio  nogcnHTano,  hto  k  KOHgy  oKTaöpa  nonyjiagHa  capanni! 
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BKJiionajia  OKOJio  80  mjih  ocoOeii,  hbhbihhxch  iiotomctbom  5  mjih  poflHTejien.  Tamoi 
oöpa30M,  pa3Miio>KGiiiie  OT  KJia^KH  flo  IV  B03pacTa  6ti.no  16-KpaTiiBiM. 

rperapn3an;HH  nonyjiapmi  b  TaMecHe  xpoHOJiominecKH  nocTenemio  yBejiiiniiBaJiacB, 
ho  b  OT^ejibHbix  nonyjiHpiiHX  HaÖJiiOAaJiacb  6ojibmaa  pa3HHn;a  b  CTeneiin  rperapnocTii; 
necMOTpa  na  oto  MOJKHO  6bijio  npocjie,rpiTB  ocHOBHOH  xoæ  npopecca  rperapii3aii,HH: 

IIpii  cJiaôoü  njioTiiocTH  (1 — 2  na  m2)  capannyKH  npaTajiHCB  b  pacTHTejiBHOCTB,  ne- 
peflBiiraacb  tojibko  no^  BjinaHHOM  H3MeHeHHÌi  MiiKpoKJiHMaTa;  BCTpenn  Menmy  hhmh 
npoiicxoAHJiii  peßKo  h  npn  BCTpenax  ohk  H36erajiii  Apyr  spyra.  IIpn  öojiee  bbicokoh 
njioTiiocTH  {3—5  na  m2),  BCTpeaii  nponcxoftHjiH  name,  nocTenemio  capaHnyKii  nepe- 
CTaBajiii  H36eraTb  flpyrnx,  ho  eme  He  HCKaJin  hx.  IIo3æe  3to  iieiiTpajiBHoe  noBe/jenne 
nepeniJio  b  rperapHoe  npiiBJieneHHe,  OTMenajiocB  o6pa30BaHiie  KyjmæeK  npn  oöorpeßa- 
HHH  h  HHTaHHH,  a  TaK>Ke  h  noBbimeHiie  aKTiiBHOCTH,  nanpHMep  npn  npiiÖJiHJKeiiHH 
Ha6jnoAaTejia,  Kor/ja  BMecTo  Toro,  hto6bi  npaTaTbca,  Kan  bto  ^ejiami  necTaflHBie  oco6h, 
öojiee  rperapHLie  capaHnyKH  Hepe^Ko  BBicKaniiBajiH  Hapyæy  ii  npbirajin  b  ôojiee  OT,n;a- 
JieHHLie  KyCTHKH.  C  B03paCT0M  9Ta  aKTHBHOCTb  CTaHOBHJiaCb  6oJiee  IIHTeHCIIBHOH  H 
nepe^aBajiacb  bojihoh  Ha  paccToaimax  æo  20  m.  Mojioflan  B3pocjian  capanna  oôbihho 
pa3JieTajiacB  no  o^HHonne  hohbio,  ho  b  HenoTopbix  cjiynanx  Ha6jiK>a;ajiocB  o6pa30BaHne 
CTaen  oöbihho  b  3apocJiHX  Acacia  n  iix  ji6t  ÆHeM.  ^ajiBHeiimee  cymecTBOBamie  amx 
cTaen  ii  oopa30Baiine  ^pyrux  6bijio  npnocTaHOBJieHo  npoBe^eHiieM  öopBÖBi. 


TEOPETHHECKHE  OCHOBbI  BbIHOCJIHBOCTH  PACTEHHH 
K  nOBPEÎKAEHHHM  JIHCTOrPbI3yiI];HMH  HACEKOMbIMH 


K.  I.  P  o  p  o  V  —  K.  H.  II  o  n  o  b 

(Ka3aHCKuü  cejibCK0X03nücTeeHHbiü  uhctutijt,  CCCP) 

Ü3  Bcex  KaTeropmi  ycTOiinHBOCTH  pacTemm  k  Bpe^HBiM  HacenoMBiM  Hanöojiee  cjiaöo 
ii3yneH0  HBJiemie  bbihocjihbocth.  Meai^y  TeM  iicnojiB30BaHHe  3Toro  CBOHCTBa  pacTeHHH 
HBJiaeTCH  COCTaBHOH  naCTBK)  HHTerpnpOBaHHOH  ÖopBÖBI  C  Bpe^HTeJIHMH  CeJIBCK0X03HÍÍCT- 
BeHHBIX  pacTeHHH. 

HccJieflOBaHHeM  6bijio  ycTaHOBjieHO,  hto  peaKiyin  pacTeimn  Ha  oTHynmenne  jihcto¬ 
boh  njioipa^H  rpBi3yin;iiMH  HaceKOMBiMii  npoTenaeT  no  npaBHJiy  ApHflTa— IIIyjiBpe  (3a- 
BIICHMOCTB  OT  fl03Bl)  H  HpHHD,Hny  Jl,ByX(|)a3HOCTII  BßefleHCKOrO  (3aBHCHMOCTB  OT  $H- 
3HOJiornnecKoro  coctohhhh  opraiiH3Ma  h  ycjiOBHH  BHemHei  cpe/mi).  Tanon  xapaKTep 
OTBeTHOH  peaKn¡HH  pacTeHHH  Ha  noBpencAeHHe  jihctoboh  njiomaflH  necnepH^iinen  h 
npucyin;  jiioôoh  jkhboh  cncTeMe  Ha  B03fleacTBHe  Jiio6oro  pa3flpaHmTejin. 

ñpn  MexaimnecKOM  noBpenmenHH  jihctoboto  annapaTa  HMeiOT  MecTo  pa3Horo  po^a 
B03fleiicTBHH  Ha  pacTeHHe:  a)  pa3,n¡paíKHMOCTB  TKaHii  nopanemieM,  6)  H3MeHeHHe  Tpan- 
cnopTHBix  CBH3en  b  nepe^BHHieHHH  accHMHjiHHTOB  no  JiHCTy  h  Menmy  jihctbhmii  ii  mi- 
TaiomuMHCH  3a  hx  cneT  opraHaMH  h  b)  MHoronHCJieiiHBie  h  conpn>KeHHBie  $H3HOJioru- 
necKne  h  SnoxnMnnecKHe  otkjiohghhh  ot  hopmbi  b  cbh3h  c  HapymemieM  KoppejiHTHB- 
HBIX  CBH3eii  MeBK^y  JIHCTOBOH  H  KOpHeBOH  CHCTeMaMH. 

OKa3ajiocB,  HTO  Bee  3th  h  ^pyrrie  CTopoHBi  peaKTiiBHBix  npopeccoB  b  pacTeminx 
MoryT  6bitb  npaBHJiBHo  hohhtbi  h  ncnojiBSOBaHBi  b  npaimiKe  Ha  ocHOBe  nocjie^oBa- 
TejiBHoro  3HaHHH:  a)  THnnnecKHX  ocoöeHHOCTen  HopMaJiBHoro  oÔMena  BemecTB  b  pacTe- 
HHHX  Ha  pa3HBix  3Tanax  hx  OHTorene3a,  6)  oTKJioHeiiiiH  ot  hopmbi  b  oÖMeHe  BeipecTß 
no/i;  BJiHHHHeM  yTpaTBi  pacTemieM  jihctoboto  annapaTa,  b)  KOMnjieKca  sanpmio-KOM- 
neHcaTopKBix  npon,eccoB,  HanpaBJieHHBix  Ha  BoccTaHOBJiemie  k  HopMe  HapymeHiioro 
oÔMeHa  BeipecTB  h  r)  ycjioBiiñ,  neoôxoAUMBix  /yin  MaKCHMajiBiioro  npoHBJienHH  b  iio- 
BpenmeHHBIX  paCTeHHHX  BOCCTaHOBHTeJIBHBIX  npopeccoB. 

Bee  pBeTKOBBie  pacTeHHH  b  oHToreHe3e  npoxo^HT  nepe3  Tpn  nocjieflOBaTejiBiiBie 
3Tana:  reTepoTpo$Horo  mrraHHH,  aBTOTpo$Horo  nHTaHHH  h  CMemaHHoro  Tuna  HHTaHHH. 
Ha  Kaœ^oM  H3  3THX  3TanoB  Bee  $H3HOJiorHnecKiie  h  ÖHOxiiMHnecKHe  npopeccBi  b  HopMe, 
naTOJiorim  h  BOccTaHOBjieHiin  y  hhx  cxo^hbi,  Tan  naK  6a3HpyiOTCH  na  o^HnaKOBBix 
ÔHOJiorHnecKiix  TpeôoBaHHHx  h  MaTepiiajiBHBix  h  3HepreTiinecKHx  pecypcax  ^jih  cbogto 
OCymeCTBJieHHH.  Bto  OÖCTOHTeJIBCTBO  H03B0JIH6T  HO^XO^HTB  K  aHaJIHSy  HBJI6HHH  BBIHOC¬ 
JIHBOCTH  pa3HBIX  paCTeHHH  C  O^HHaKOBOH  Mepoil. 

1-H  3Tan  oHTorene3a.  BHOJiornnecKoe  Ha3HaneHHe  —  BocnpoH3Be,n;eHHe  ioBe- 
HiiJiBHOH  po^HTejiBCKOH  $opMBi  3a  cneT  HcnojiB30BaHHH  niiipH  b  opranax  BOCnpoII3- 
Be^eHHH.  yHHHTOîKeHHe  nepBBix  JiHCTBeB  y^jiHHneT  nepHO^;  reTepoTpo$Horo  niiTaimn 
npopocTKOB  h  TeM  caMBiM  noBBimaeT  hx  HyjKftaeMOCTB  B  3anacHBix  yrjieBO^ax.  B  cbh3H 
c  3THM  Bpeji;0H0CH0CTB  ¿yin  bcxo^ob  JiHCTorpBi3yiu;íix  HaceKOMBix  onpe^ejineTcn  He  pa3- 
MepaMH  yHiinTO/KeimoH  jihctoboh  njioma^n,  a  TeMi  Kanan  npn  stom  ^ojih  niiTaTejiBiiBix 
BeiyecTB  oTnyjK^aeTcn  H3  o6in;ero  hx  3anaca  b  MaTepimcKHx  opraHax  BocnpoH3Be3CHim. 
üpii  60JIBH10M  ocTaTOHHOM  3anace  miipn  npecÓJia^aeT  CTHMyjinpyiomHH  3$$eKT,  npn 
MaJiOM  —  ymeTemie,  npn  oTcyTCTBim  3anaca  nacTynaeT  rnöejiB  bcxo^ob. 
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Hama  noMoigb  —  blicgb  KpynHtix  h  THJKGJioBGCiibix  cgmhh  n  C03flaHHe  ycjiOBHH 
Æjih  npoflyKTnBHoro  iicnojib30BaHHa  b  hhx  niiTaTejiLHLix  bgiijcctb  (Hyamaa  TGMncpa- 
Typa,  BJiamnocTL  h  ^neraaocKOG  nHTamie,  HanpaBJiomioc  Ha  npe^;ynpe>Kfl;eHHe  aMMHaa- 
Horo  oTpaBJieiiHH  H3-3a  HG^ocTaraa  yrjicBOgoB). 

2- n  3Tan  OHToreHeaa.  BHOJiorimecKoe  Ha3HaHenne  —  co3,o;aHH6  BorGTaraBHOu 
MaccLi,  ßoraTOH  3anacoM  nJiacraaocKiix  bgipgctb.  YTpaTa  jihctbgb  co3,n;aeT  flHcnponop- 
pmo  Momgy  jihctobbim  h  noaBGiiHbiM  nirramiGM,  hto  bg^gt  k  yrHGTGHHio  pocTOBbix 
npopeccoB. 

BoccTaHOBjieime  HapymcHnoro  paBHOBocna  nponcxogHT  3a  chgt  noBbimeHnn  npo- 
HyKTHBHOCTH  $OTOCHHT63a  yH,6JI6BHIHMH  JIHCTbHMH,  a  TaK/Ke  <|)OTOCnHT6THH6CKOH  aK- 
thbhocth  Bcex  3ejieHbix  opranoB.  Ycjiobhh,  cnocoôcTByioipHG  3T0My:  xopomee  ocbghjg- 
HHe  TpaBOCTOH,  oôecneHemie  KopHeii  bo^oh  h  B03,nyxoM,  b  HHTaHHH,  hocjig  HacTynjie- 
hith  nepejioMa  b  pocTOBbix  npopeccax,  npGOÒJiaflamiG  hotpgójighhh  a3oia  Ha,u;  (|>oc$o- 
poM  h  KajiiieM. 

3- h  3Tan  oHToreHe3a.  BHOJioraraecKoe  Ha3HaaGHH6  —  MaKCHMajibHoe  hchojib- 
30Baime  liJiacTHHGCKHx  bgipgctb  Ha  co3flaHHe  penpopyKTHBHbix  opraHOB.  JlnmeHne 
jincTbeB  nepeBo^HT  njiogOBbio  opraHbi  Ha  oahoctopohhhh  r6TGpoTpo$HbiH  ran  HHTaHHH 
3a  chgt  aanaciibix  bgih;cctb,  coflcpjKamHxca  b  BereTaraBHbix  nacrax  pacTGHHH. 

Hama  noMorgb  —  co3,n;aHHc  hobpgjk^ghhbim  pacTeHHHM  ycjiOBHH  æjih  öojigg  hojihoh 
MHrpapHH  3anacHbix  bgipgctb  b  xo3hhctbghiio  nojiG3HbiG  opraHbi.  Mgto/i;  —  juiCTOBaa 
nOflKOpMKa  $OC^)OpOM,  KaJIIIGM  H  HGKOTOpbIMH  MHKpOSJIGMGHTaMH. 


HCTOHHHKII  OOPMHPOBAHHH  OAYHBI  BPEftHTEJIER  CAßOB 

CHBHPH 

M.  A.  ProkofiGv  —  M.  A.  npoKO^LGB 
( Aatclückcm  onbirnan  cranipun  cadoeodcrea,  Eapnayji,  CCCP) 

CaflOBOßCTBO  B  CGJIbCKOM  X03HHCTB6  CnÖHpH  B03HHKJI0  B  rOgbl  COBGTCKOH  BJiaCTH. 
TojibKO  B  AjiTancKOM  KpaG  njioipaßb,  3aHHTaa  ca^aMH,  3a  hocjig^hhg  50  jieT  ¿jocrarjia 
15  TbIC.,  B  TOM  HHCJI6  5698  Ta  HrOgHHKOB.  B  nOCJIGflHHG  TOflbl  ÖOJIbHIHC  MaCCHBbI  (b  OT- 
/JGJIbHblX  X03HHCTBaX  £0  80  Ta)  3aHHMaiOTCH  HOBbIMH  Ca^OBblMH  KyJIbTypaMH  —  HGpHO- 
HJIOßHOH  paßllHOH  II  oÓjIGnHXOH. 

Oayiia  bpg^htgjigh  ciiönpcKHx  caflOB  $opMHpoBajiacb  flByMH  nyraMH.  Eojibmaa 
HaCTb  BHßOB  nGpGmjia  B  Caflbl  H3  JI6C0B  H  flHKHX  3apOCJI6H  CHÖHpCKOH  HÖJIOHH,  OÔJIG- 
HIIXH,  MajIHHbl,  CMOpOßHHbl.  B  HX  HIICJI6  TBKIIG  MaCOOBbIG  BpG^HTGJIH,1  KaK  MaJiaH  h6jIOH- 
Han  HJio^ojKopKa  ( Grapholitha  inopinata  Hcinr),  CHÔHpCKaa  aÔJTOHHaa  MG^amipa  * 
(Psylla  sp.),  oÖJiGHHxoBan  mojib  *  ( Gelechia  hippophaeella  Schrk.),  oÔJiGnnxoBaa  Myxa  * 
(Rhagoletis  baiava  Höring),  KpbUKOBHHKOBaa  orHGBKa  ( Zephodia  convolutella  Zell.l, 
cagOBbiH  xpym  ( Phyllopertha  hortícola  L.),  öoapbimHHpa  ( Aporia  crataegi  L.),  bhhi- 
HGBblH  CJIH3HCTHH  HHJIHJIbipHK  ( Caliroa  limacina  Rotz.),  HGpGMyXOBblH  AOHrOHOCHK 
(. Fur  cip  es  rectirostris  L.),  MaJiHHHbiH  /KyK  (By  turns  tomentosus  F.).  Beo  ncpcaucjiGH- 
HbiG  BHflbi  BCTpcnaioTCH  b  Macco  nan  Ha  KyjibTypHbix  pacTGHHHx  b  caßax,  TaK  H  Ha 
flHKopacTyigHX  b  3apocJiHX.  HanpoTHB,  o6biKHOBGHHbiH  nayraHHbiH  kjigih;  ( Tetranychus 
telarius  L.),  KpbDKOBHHKOBan  HHflGHHpa  ( Abraxas  grossulariata  L.),  nocTOHimaa  KycTO- 
Baa  na^GHiipa  ( Itama  circumflexaria  Ev.),  jkgjitbih  KpbiatOBHHKOBbiH  nnjiHJibipHK 
(Pteronus  ribesii  Scop.),  oÖJiGHHXOBaa  MG^airapa  *  ( Psylla  hippophaes  Frst.),  oôjighh- 
xoBbiii  rajuiOBbiH  KJiGm;  *  ( Eriophyes  hippophaenus  Nal.),  3GJiGHaa  OÖJiGHHXOBaa  thh  * 
( Capitophorus  hippophaes  Walk.  ciuibHO  BpG,n;aT  b  KyjibTypHbix  Hacam^GHnax  h  pGgKH 
b  .nGcax.  MaJiHHHbiH  kjigih;  ( Phyllocoptes  gracilis  Nal.),  MaJiHHHbiH  nayTinmbiii  kjigih;* 
(Neotetr  any  chus  rubi  Träg.)  —  MaccoBbiG  BpGßHTGJin  ^HKopacTyrgGH  MajIHHbl,  pG^KO 
BCTpGaaiomHGca  b  ca,a;ax.  3aMJiaHHHHbiH  rajuiOBbiH  kjigih;  (Phyllocoptes  setiger  Nal.), 
BbI3bIBaiOin;HH  CHJIKHOG  nOBpGÎKflGHHG  ^HKOH  3GMJIHHHKH  b  TopHO-AjITaHCKOH  aBTOHOM- 
HOH  oöjiacra,  h  BHHiHGBaa  Myxa  (Rhagoletis  cerasi  F.),  b  ot^gjikhkig  ro^bi  nojiHOCTbio 
yHHHTomaioipaa  ypoîKan  jkhmojiocth  TaTapcKOH  b  3MGHHoropcKOM  panoHG  AjiTan- 
cKoro  Kpaa,  b  ca^ax  cobcgm  iig  BCTpcaaioTca. 

BpGflHTGJIGH,  3aBG36HHbIX  B  CnÔHpb  C  nOCaflOHIIblM  MBTGpHaJIOM,  MOÎKHO  pa3/i;GJIHTb 
Ha  HGTbipG  rpynnbi.  OgHH  H3  hhx,  KaK  aÔJiOHHaa  HJio^oîKopKa  (Carpocapsa  pomo- 
nella  L.),  BHmHGBbiH  cjiohhk  (Rhynchites  auratus  Scop.),  noSoroBaa  nopnocMopo^HiiHaa 
raJiJiHpa  (Thomasiniana  ribis  Marik.),  3GMJiaHiiaHbiH  kjigih;  (Steneotarsonemus  palli- 
dus  Banks),  b  CHÖiipii  Bpo^aT  TaK  ìkg  CHJibiio,  KaK  h  y  cg6h  Ha  poflimc.  ,H,pyrHG,  Mac- 
coBbiG  na  poflHHG,  KaK  rpymGBbiii  KJion  (Stephanitis  pyri  F.),  aÖJiOHHbiil  h,bgtog^;  (An- 
thonomus  pomorum  L.),  b  Gnòiipii  pGgKH.  TpGTbH  b  ciuiy  MaJioìi  3HMOCtohkocth 
BpoflHT  b  Ch6hpii  Jinmb  KyjibTypaM,  yKpbiBaoMbiM  Ha  3HMy  chgtom,  —  öypbiH  hjio^obbih 


3BG3AOHKOH  OTMGHGIIbl  pyCCKHG  Ha3BaiIIIH  BpG^IITGJIGH,  flaHHbIG  HaMII. 
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3iJiem  ( Bryobia  redicorzevi  Reck)  —  hÖjiohhm  b  CTejnoiqeHCH  $opMe,  KpaciiLiii  höjioh- 
Hbiii  KJiem  ( Panonychus  ulmi  Koch),  HopnonjiofliioM  pnômie.  H,  HaKOHen;,  ueTBepTLie  — - 
oiopogiiHiiaH  piraaga  *  ( Edwardsiana  prunicola  Edw.),  CMopoßHHHbin  jihctoboh 
KJieni;  *  ( Anthocoptes  ribis  Masse),  h6jiohhmh  jihctoboh  KJiein;  *  ( Vasates  schlechiendali 
Nal.),  HÓJioiman  gHRa/ja  ( Edwardsiana  laternae  Edw.)  b  ch6hpckhx  cagax  aobojilho 
uacTO  paiOT  MaccoBLie  bchrihikh,  xoth  b  EBponencKon  uacTH  CCCP,  OTKyga  orni  3a- 
Be3em>i,  pegKH. 

(RopMnpoBaHiie  $ayiiLi  BpegHTejieñ  njiOAOBO-HrogiiLix  HacaH^eunn  Ch6hph  npo- 
HO.TiJKaeTCH.  CmicoK  Bpegiibix  bhaob  HacenoMbix  h  KJieipen  emerogno  BoapacTaeT. 
Ü3  iianSojiee  onacHbix  coBcen  HegaBHO  (1963  r.)  b  cagax  AjrrañcKoro  npan  6lijih  Bnep- 
Bbie  OTMCHeiibi  MajiiiHHaH  CTeÖJieBaa  rajumpa  ( Lasioptera  rubi  Heeg.),  Majiniman 
CTeßjieBaH  Myxa  ( Chortophila  dentiens  Pand.),  öeJiOKpbijiKa  Ha  3CMJIHHHK0  ( Aleurodes 
fragariae  Walk.). 

CypoBbie  K JiHM aTiiii e ckh e  ycjiOBHH  CiiönpH  hbjihiotch  rjiaBHOH  npiiuHHOH  pe3KHx 
KOJieôaHHii  HHCJieHHOCTii  iiaceKOMbix  h  KJieipen,  ocobemio  3aBe3emibix.  MaccoBan  radejib 
MX  npOHCXOgHT  3HMOH  OT  M0p030B  (gO  —51°),  BeCHOH  —  OT  n03AHIIX  3aM0p03K0B 
^po  —7°),  jieTOM  —  OT  3acyxH  (BjianmocTb  B03gyxa  cnroKaeTcn  go  12%). 


SOME  IMPLICATIONS  OF  THE  PRESENT  STATUS  OF  THE  DESERT  LOCUST 

(SCHISTOCERCA  GREGARIA  FORSK.) 

Rainey  R.  C. 

(Anti-Locust  Research  Centre,  London,  U.  K.) 

The  past  six  years  have  seen  one  of  the  longest  recessions  of  the  Desert  Locust, 
followed  by  a  major  resurgence  of  the  plague.  This  recession  has  included  one 
of  the  longest  recorded  gaps  (2 V2  years)  in  the  sequence  of  recorded  gregarious 
populations  (swarms  or  hopper-bands)  affecting  a  major  region  of  the  invasion  area 
(E.  Betts,  in  preparation).  On  the  other  hand,  some  of  the  present  gregarious  popu¬ 
lations  can  be  connected  with  those  of  the  preceding  plague  by  successive  generations 
of  fully-confirmed  gregarious  populations  separated  by  gaps  of  no  more  than  18  months, 
and  with  these  gaps  moreover  potentially  bridged  by  reports,  with  some  supporting 
evidence,  of  locusts  showing  at  least  some  degree  of  gregarious  behaviour,  so  located 
in  space  and  time  as  to  bring  the  longest  remaining  gap  down  to  six  months.  Uvarov 
(1966)  has  recognised  that  "in  its  main  distribution  area,  the  gregarious  phase  of 
this  locust  can  be  found  almost  continuously”;  and,  considering  the  invasion  area 
as  a  whole,  there  has  in  fact  been  no  period  free  of  at  least  isolated  reports  of  swarms 
or  hopper-bands  for  longer  than  four  months  since  1935. 

While  plague  resurgences  and  recessions  can  be  convenietly  recognised  in  ge¬ 
neral  terms  as  periods  of  higher  or  lower  population  level,  the  evidence  now  avai¬ 
lable  is  not  consistent  with  the  existence  of  any  single,  discrete  and  useful  dividing- 
line  between  “plague”  and  "recession”.  This  point  can  readily  be  demonstrated 
l>y  attempting,  with  the  full  benefit  of  knowledge  of  subsequent  developments, 
to  decide  where  to  draw  such  a  line  between  the  plagues  and  recessions  of  the  past, 
using  the  detailed  data  now  on  record  in  Waloff  (1966).  In  the  past,  the  most 
•serious  distinction  in  practice  between  “plague”  and  "recession”  has  perhaps  been 
between  prevailing  attitudes  respectively  of  intense  vigilance  and  relative  relaxation  — 
the  latter  inevitably  engendered  by  a  belief,  now  suggested  as  mistaken,  that  a  war¬ 
ning  period  extending  over  one  or  two  generations  could  be  expected  before  any 
•significant  serious  control  operations  would  be  needed.  On  the  contrary,  the  expe¬ 
rience  of  recent  years  (R.  C.  Rainey  and  E.  Betts,  in  preparation)  indicates  particu¬ 
larly  clearly  that  locusts,  in  numbers  sufficient  to  provide  significant  potential  tar¬ 
gets  for  control  (ground  or  air),  must  be  envisaged  as  having  been  continuously 
present  somewhere  in  the  invasion  area.  However,  by  reason  of  the  outstanding 
mobility  of  Desert  Locust  populations,  even  during  recessions,  all  contact  has  been 
lost  from  time  to  time  with  the  main  populations  present,  for  periods  sometimes 
as  long  as  a  whole  generation;  and  it  is  suggested  that  one  of  the  most  important 
problems  in  the  long-term  control  of  the  Desert  Locust  may  be  that  of  developing 
improved  methods  of  reconnaissance,  enabling  more  continuous  contact  to  be  main¬ 
tained  with  the  charactêristically  mobile  populations  of  this  species. 
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nPOEJIEMA  3AII1,HTLI  nOJIEBLIX  KyJIETYP  OT  BPEßHTEJIER 
B  GTEIIHOIÏ  30HE  IOTA  yKPAHHLI 


V.  N.  Rekatch  —  B.  H.  Penan 

(OdeCCKUÜ  CeJlbCK0X03SlÜCT6eHHblÜ  UHCTUTIJT,  CCCP) 

OcHOBHbie  njioipapii  CTenHoñ  30Hbi  lora  YCCP  3aHHTbi  3epHOBbmn  kojiocobbimh 
3JianaMH,  cpepn  KOTopbix  nepBoe  MecTO  3aHHMaeT  03HMaa  mneHHnia.  3ia  nyjibTypa  oco- 
6eHHO  CHJibHo  cTpa^aeT  ot  BpepHTejien.  Ochobhbimh  cnepnaJiimnpoBaHHbiMH  BpepHTe- 
jihmii  nmoHiipbi  h  ppyrax  xjieÖHbix  3JianoB  hbjihiotch  xjieÔHaa  JKyjKejinpa  ( Zabrus  te- 
nebrioides  Goeze),  BpepHaa  nepenanma  ( Eurygaster  integriceps  Put.),  îKyn  Ky3bKa 
(Anisoplia  austriaca  Hrbst.),  nmeirauHaa  ( Phorbia  securis  Tiensuu),  recceHCKaa  ( Maye - 
tiola  destructor  Say)  n  ppyrne  3JiaK0Bbie  Myxn  h  3JiaKOBbie  tjih. 

rjiaBHeuniHe  BpepHTejin  caxapHOH  CBeKJibi:  oöbiKHOBeHHbiH  cBeKJiOBHUHbin  pojiro- 
HOCHK  (Bothy  no  der  es  punctiventris  Germ.),  KopHeBaa  tjih  ( Pemphigus  fuscicornis 
Koch)  n  CBGKJioBHUHbie  ÔJioniKH  popa  Chaetocnema.  Hanôojiee  onacHbiM  cnepnajrasn- 
poBaiiHbiM  BpejiHTejieM  napTO(|)ejiH  HBjiaeTca  KOJiopapcKiiii  napTO(|)ejibHbm  asyn  (. Lepti - 
notarsa  decemlineata  Say).  H3  3epHo6o6oBbix  nyjibTyp  BHKe  ciiJibHO  BpeflHT  öoöoBaa 
oraeBKa  ( Etiella  zinckenella  Tr.),  ropoxy  —  ropoxoBaa  3epHOBKa  ( Bruchus  pisorum  L.) 
H  ropoxoBaa  tjih  (. Acyrthosiphon  pisi  Kalt.).  H3  MHorojieTHHx  TpaB  ocoöemio  chjibho 
noBpejK,n;aeTCH  jnopepna:  $HTOHOMycoM,  KJiyöeHbKOBbiMH  pojiroHOCHKaMH  h  ceMaepaMH. 

rjiaBHenmiiMH  MHoroapHbiMH  BpepHTejiHMn  nojieBbix  nyjibTyp  aBJiaiOTca  noprpbi- 
3aK)m,He  cobkh,  npoBOJioaHHKii,  jioatHonpoBOJiOHHHKH  n  iohchbih  cepbin  ^ojitohochk 
( Tanymecus  dilaticollis  Gyll.). 

npH  cpepneM  pa3Mepe  noTeHpnajibHbix  noTepb  ot  BpepnTejien  nojieBbix  nyjibTyp  no 
CTpaHe  b  20%  sa  lore  ynpaimbi,  rpe  ycJioBna  ÖJiaronpnaTCTByiOT  pa3MHO?KeHHio  Bpepu- 
Tejien,  noTepii  3HamiTejibHO  Bbiine. 

Bopbha  c  Bpe^HTejiaMH  nojieBbix  nyjibTyp  HenpepbiBHO  coBepmeHCTByeTca.  B  Ha- 
CToaipee  BpeMa  b  6opb6e  c  BpepHTejiHMH  poMmmpyeT  XHMnaecKHH  MeTop.  IIpHMeHaeTca 
OKOJio  50  necTHpnpoB,  rjiaBHbiM  o6pa30M  xjiopopraHnaecKHX.  ArpnKyjibTypHbie  Mepo- 
npnaTHH,  HMeiorpiie  orpoMHoe  3HaneHne  b  coKpamemm  nncaemiocTn  BpepHTejieñ,  hbho 
He^oopeHEBaiOTca;  b  nacTHOCTH,  HepepKo  nmopapyeTca  pojib  npepmecTBemniKa. 
Tan,  npn  noceBe  nopcojmeuHHKa  n  KyKypy3bi  no  othm  a<e  npepinecTBemiHKaM  nncjien- 
nocTb  ceporo  loamoro  pojiroHocnna  pocTiiraeT  200  n  öojibine  ocoöen  Ha  1  m2.  CnjibHbie 
noBpejK^eHna  nopHeBon  CBeKJioBHHHon  tjih  HabjuopaiOTCH  npn  noceBe  CBenjibi  no  CBeKJie. 
Ilpn  noceBe  03Hmbix  xjieöoB  no  CTepHe  co3flaiOTca  onTHMaJibHbie  ycjiOBHa  pjia  pa3- 
MHoaîeiiHa  xjieÖHoii  myHœjrapbi. 

BHOJiorHnecKHH  MeTop  Hcnojib3yeTca  npanHe  orpaHHueHHO.  Pa3pa6oTaHa  MeTopnaa 
pa3Be^eHna  h  npHMeHemia  Jinnib  b  OTHomeHHH  pByx  anpeepoB:  TejieHOMyca  b  6opb6e 
c  nepenaniKOH  n  TpnxorpaMMbi  b  6opb6e  c  coBKaMH. 

3apana  ÖJiHHianmero  bypyipero  cbophtch  k  3aMeHe  xjiopopraHnnecKnx  npenapaTOB, 
K  6ojiee  inupoKOMy  nprnueHemiio  necTHpnpoB  cejieKTHBHoro  pencTBHa,  6e3BpepHbix  pjia 
3HTOMO(|)aroB,  k  npoBepemno  xnMHuecKon  OopbOpi  b  cponn,  6e3onacHbie  pjia  aHTOMOcjia- 
roB,  k  coKpaipenmo  xnMHnecKiix  oöpaöoTOK  3a  cneT  papiionajibHo  npiiMenaeMbix  arpn- 
KyjibTypHbix  MeponpnaTHH  n  pacinnpeHHa  SnoMeTopa;  b  nacTHOCTH,  Hyambi  MHKpoOno- 
jiornnecKHe  npenapaTbi  pjia  6opb6bi  c  BpepHTejiaMn  nojia.  HeoôxopnMO  Tanam  ypejiiiTb 
Oojibme  BHHMaHHH  nojioBon  CTepnjiH3an;HH  nan  MeTopy  öopböbi  c  BpepnTejiaMH.  CeTt, 
cjiyaiöbi  yueTa  HyjKpaeTca  b  pajibHenmeM  pacmnpeHHH  n  yrjiyOjieHiin  paôoTbi. 


L’ACTIVITE  DES  FACTEURS  STIMULANT  LA  LOCALISATION  DES  OEUFS 
PEUT-ELLE  ETRE  INHIBÉE  AU  MOMENT  DE  LA  PONTE  CHEZ  LA  TEIGNE 
DE  LA  BETTERAVE  SCROBIPALPA  OCELLATELLA  BOYD. 

(. LEPIDOPTERA ,  GELECHIIDAE) 


P.  Ch.  Robert,  G.  Ourisson,  G.  Wolf 

( Station  de  Zoologie  (I.  N.  R.  A.),  Colmar,  Institut  de  Chimie, 

Faculté  des  Sciences,  Strasbourg,  France ) 

Les  chenilles  de  cet  insecte  se  développent  sur  les  plantes  du  genre  botanique 
Beta.  Le  choix  du  végétal  est  réalisé  par  les  femelles  pendant  la  ponte.  Les  liens 
entre  le  papillon  et  la  plante  sont  essentiellement  d’ordre  chimique;  les  facteurs  actifs 
interviennent  de  différentes  façons:  a)  ils  déclenchent  l’activité  de  ponte,  b)  ils  assu¬ 
rent  la  localisation  des  oeufs,  c)  ils  stimulent  l’ovogénèse  sans  intervention  alimen¬ 
taire  (Robert,  1965). 
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La  séparation  des  substances  stimulantes  est  entreprise  à  partir  d’extraits  de 
Betterave.  Le  test  biologique  retenu  porte  sur  le  choix  de  la  localisation  des  oeufs 
entre  deux  sortes  de  supports:  les  uns  imprégnés  par  un  extrait  de  feuilles  de  bette¬ 
raves,  les  autres  imprégnés  de  solvant  pur.  Les  diverses  liqueurs  obtenues  sont  toutes 
présentées  à  la  même  concentration. 

Resultats.  Les  facteurs  stimulants  ne  sont  pas  solubles  dans  le  cyclohexane, 
l’éther  de  pétrole,  l’éther  éthylique. 

Ils  sont  solubles  dans  l’eau,  l’alcool  éthylique,  l’alcool  méthylique. 

L’extrait  aqueux  brut  obtenu  à  partir  de  poudre  de  feuilles  de  betterave  a  été 

soumis  à  divers  traitements.  Les  substances  stimulantes  restent  en  solution  après 

adjonction  à  la  liqueur  initiale  de  quatre  volumes  d’acétone  qui  provoquent  un  pré¬ 
cipité.  Elles  ne  sont  pas  arrêtées  par  le  passage  sur  une  résine  cationique  (Amberlite 
I.  R.  120);  par  contre  elles  sont  adsorbées  par  une  résine  anionique  (Dowex  1). 

Inhibition  des  facteurs  actifs.  Au  cours  des  divers  traitements  de 
purification,  l’activité  des  extraits  est  augmentée  d’une  façon  sensible  lorsque  certaines 
fractions  chimiques  de  la  solution  sont  éliminées,  par  exemple: 

a)  Un  extrait  brut  par  l’alcool  méthylique  provoque  une  localisation  de  74%  des 
oeufs.  Après  traitement  à  l’éther  de  pétrole,  puis  à  l’éther  éthylique,  le  résidu  obtenu, 
repris  à  l’eau  provoque  une  localisation  de  92%. 

b)  Un  extrait  aqueux  brut  détermine  la  concentration  de  80%  des  oeufs.  Traitée 

à  l’acétone,  la  solution  débarassée  du  précipité  détermine  les  femelles  à  pondre  94% 

des  oeufs  sur  les  supports  imprégnés.  Cette  dernière  solution,  passée  sur  une  résine 
cationique,  a  encore  une  efficacité  augmentée  et  provoque  une  localisation  de  97% 
des  oeufs. 

Dans  tous  les  cas,  les  substances  éliminées  ne  présentent  pas  d’effet  répulsif. 
Elles  sont  neutres  ou  même  légèrement  stimulantes.  Tout  se  passe  comme  si  la  pré¬ 
sence  de  ces  substances  inhibait  partiellement  l’action  des  produits  actifs. 

Comment  se  manifeste  cette  inhibition?  Deux  hypothèses  peuvent  être  retenues: 

a)  Au  niveau  sensoriel.  Dans  les  liens  normaux  entre  l’insecte  et  la  plante,  les 
pondeuses  perçoivent  seulement  les  facteurs  volatils  ou  les  substances  de  la  surface 
de  la  feuille.  Le  broyage  et  la  macération  de  poudre  de  feuilles  libèrent  dans  la  liqueur 

.  tous  les  constituants  solubles.  Ce  complexe  chimique  contient  des  substances  qui  ne 
sont  pas  perçues  par  les  insectes  en  présence  d’une  plante  entière.  Dans  les  conditions 
expérimentales,  ces  substances  stimulent  un  ou  plusieurs  chimiorécepteurs  et  provo¬ 
quent  une  inhibition  partielle  des  réactions  de  choix  chez  les  femelles. 

b)  Au  niveau  chimique.  Dans  la  liqueur  complexe,  des  réactions  chimiques  peu¬ 
vent  se  produire  et  modifier  même  légèrement  la  structure  du  ou  des  facteurs  actifs; 
cette  modification  entraînerait  la  réduction  de  l’activité  sur  les  récepteurs  sensoriels. 

La  connaissance  de  la  nature  chimique  du  ou  des  facteurs  stimulants  et  aussi 
celle  des  facteurs  inhibiteurs  permettrait  une  analyse  plus  complète  des  processus 
qui  interviennent. 

Conclusions.  Ces  phénomènes  d’inhibition  rendent  délicats  les  travaux  de 
purification  des  facteurs  actifs.  En  effet  un  extrait  végétal,  qui  ne  manifeste  que  peu 
ou  pas  d’action  stimulante,  peut  cependant  posséder  une  grande  activité  potentielle 
qui  est  masquée  par  des  impuretés.  Des  résultats  voisins  ont  été  mis  en  évidence 
au  cours  de  recherches  d’isolement  de  phénomones  de  cetrains  insectes  (Jacobson  and 
Smalls,  1966,  1967). 

Les  processus  d’ordre  chimique  ou  physiologique  qui  interviennent  sont  inconnus, 
mais  il  ne  semble  pas  qu’ils  aient  les  caractères  de  réactions  de  répulsion.  Les  sub¬ 
stances  libérées  par  l’extraction  masquent,  partiellement  dans  le  cas  étudié,  la  stimu¬ 
lation  des  facteurs  actifs.  Ces  substances  inhibitrices  présentent  un  intérêt  en  Ento¬ 
mologie  appliquée,  et  leur  action  correspondrait  à  celle  des  substances  appelées  «Me- 
tarchons»  par  Wright  (1964,  1965). 


RESISTANCE  OF  VARIETIES  OF  ROUGH  RICE  TO  SITOPHILUS 
ZEAMAIS  MOTSCHULSKY  (< COLEOPTERA ,  CURCULIONIDAE ) 

C.  J.  Rossetto,  H.  Painter,  D.  A.  Wilbur 
(Department  of  Entomology,  Kansas  State  University,  Manhattan,  Kansas,  U.S.A.J 

The  larger  rice  weevil,  Sitophilus  zeamais  Motschulsky  is  a  primary  pest  of  rough 
rice.  According  to  Breese  (1960),  the  closely  related  weevil,  S.  sasakii  (Tak.),  S.  ory- 
zae  (L.)  is  unable  to  infest  kernels  of  rough  rice  that  do  not  have  husk  defects. 
During  1964  and  1965  resistance  susceptibility  tests  were  conducted  at  Kansas  State 
University  with  1700  varieties  of  rough  rice  from  35  different  countries.  The  samples 
were  provided  by  the  United  States  Department  of  Agriculture  from  collections  at 
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Stuttgart,  Arkansas;  Beaumont,  Texas;  and  Cowley,  Louisiana,1  except  for  three  va¬ 
rieties  secured  from  the  Instituto  Agronomico  at  Campinas,  Säo  Paulo,  Brazil.  The  tests-, 
were  conducted  both  “free  choice”  (insects  confined  on  samples  of  kernels  of  several 
varieties)  and  "without  choice”  (insects  confined  on  samples  of  kernels  of  a  single 
variety)  using  an  Arkansas  strain  of  S.  zeamais  that  had  been  laboratory  reared  for 
several  years. 

Most  rice  varieties  were  only  slightly  damaged  during  the  tests  and  very  few 
were  severely  damaged.  In  general  the  results  confirmed  conclusions  by  Breese  (1960) 
that  kernels  of  paddy  without  husk  defects  are  not  infested  by  S.  oryzae  (L.)  even 
when  moisture  content  is  favorable.  Only  kernels  with  such  defects  as  broken  hulls, 
open  hulls  (parted  lemma  and  palea)  and  fungus  infections,  permitted  oviposition 
by  S.  zeamais. 

Fungus  infection  on  the  husk  favored  or  did  not  favor  oviposition  depending 
on  the  variety.  In  areas  where  high  moisture  rice  is  stored  or  where  relative  hu¬ 
midity  is  high  enough  to  favor  fungus  growth,  a  varietal  selection  to  avoid  weevil 
damage  should  be  possible  eventually.  Some  varieties,  including  Muhe  Aikoku  and 
Tainan  21,  appeared  to  be  infested  due  to  patches  of  fungus  on  their  husk.  When  rice 
is  stored  unhulled  as  rough  rice  or  paddy  under  70%  relative  humidity,  fungus  is  not 
likely  to  develop  in  the  hulls  (Juliano,  1964)  and  the  rice  should  not  become  infected 
except  where  husk  defects  occur. 


ON  METHODOLOGY  OF  STUDIES  IN  PLANT  RESISTANCE  TO  PESTS 

I.  D.  Schapiro  —  H.  /J.  Illannpo 
(All-Union  Plant  Protection  Institute,  Leningrad,  USSR) 

Plant  insusceptibility  to  pests  is  a  highly  complicated  biological  phenomenon 
characterized  by  some  essential  interrelations  between  various  organism  categories. 
Energy  exchange  is  the  basis  of  such  interactions.  These  are  not  only  in  competition 
between  a  parasite  and  a  host  but  also  in  their  interadaptation.  Food  is  one  of  the 
most  important  controls  in  species  evolution.  Adaptability  to  food  has  been  developing 
by  three  levels,  those  are  biochemical,  physiological  and  morphological  adaptations. 

Insect  pests  and  food  plants  are  in  a  profound  and  multiform  relation,  peculiar 
to  the  three  levels  mentioned  above.  The  limits  of  species  adaptive  capacity  are  accu¬ 
rately  expressed  and  manifested  in  strict  keeping  proper  substrates  and  in  food 
specialization  too.  Insects  feed  with  the  relatively  resistant  variétés  of  plants  all 
majority  of  changes  in  consumer  vital  activity  being  pathological  now  and  then. 

The  analysis  on  the  experimental  data  having  been  obtained  at  our  laboratory 
and  some  literature  on  the  problem  as  well  show  functional  and  organic  deflections 
from  norm  to  owe  pest  changeability  influenced  by  varieties  of  pest  resistant  plants. 
Behaviour  reactions  and  more  intimate  sides  of  organism  vital  activity  such  as  bio¬ 
chemical,  physiological,  morphophysiological  and  morphological  insect  peculiarities 
may  change. 

The  extent  of  food  plant  effect  on  a  parasite  gives  its  high  evidence  of  consi¬ 
derable  influence  on  pest  population  dynamics,  reproduction  depression  and  transition 
to  protracted  diapause  in  some  cases.  Energy  expenses  to  assimilate  food  substances 
from  the  plants  of  pest  resistant  varieties  are  determined  to  increase  significantly. 
This  effect  may  be  due  to  a  great  number  of  reasons.  One  of  the  causes  is  that  biopo¬ 
lymers  are  not  so  easily  attacked  by  hydrolitic  ferments  owing  to  biopolymer  structu¬ 
ral  specifities  and  products  of  secondary  metabolism  in  the  plants  of  pest  resistant 
kinds,  those  products  inactivating  insect  digestion  ferments. 

By  comparative  analysis  on  morphophysiological  condition  of  alimentary  canal 
in  insects  feeding  with  plants  of  various  pest  resistant  varieties  direct  antibiotic  effect 
of  a  pest  resistant  varieties  on  its  consumer  is  succeeded  to  reveal.  The  estimation  of 
insect  physiological  condition  by  other  vital  system  reactions  will  be  an  index  of  both 
direct  and  indirect  antibiotic  effect  of  the  insect  food  (this  effect  is  mediated  with 
the  systems). 

The  changes  are  well  yielded  to  objective  estimation.  The  experimental  control 
has  demonstrated  the  differences  found  out  in  morphofunctional  condition  of  the 
insects  fed  with  the  plants  of  various  resistant  varieties  may  be  used  as  criteria  for 
rapid  estimation  of  pest  resistance  extent  in  different  varieties  of  plants. 

Thus  many  of  the  difficulties  in  the  exposure  of  plant  insusceptibility  to  pests 
and  in  the  development  of  the  theoretical  basis  and  methods  on  bringing  up  pest  re- 


1  The  authors  wish  to  thank  Messers  C.  Roy  Adeir,  H.  M.  Beachell,  C.  N.  Bollich, 
Nelson,  E.  Jodon,  and  T.  H.  Johnston  for  helping  to  provide  the  samples  of  rice 
kernels. 


382 


sistant  varieties  have  been  stipulated  for  insufficient  extent  of  mastering  interrelations 
between  a  parasite  and  a  plant  by  the  levels  examined. 

The  up-to-date  stage  in  the  development  of  biology  and  contiguous  branches 
of  the  science  has  created  favourable  premises  to  profound  integrated  studies  in  this 
trend.  The  organization  of  such  stidies  will  speed  up  the  development  of  the  theory 
on  plant  insusceptibility  to  pests  and  cultivation  of  pest  resistant  varieties. 


MYHHHCTBIE  HEPBEIJBI  —  BPE/fHTEJIM  IJHTPYCOBBIX  KyJIBTYP 

B  CCCP  H  3APYBE5KHBIX  CTPAHAX 

L.  P.  Schenderovskaja  - JI.  II.  IHeHgepoBCKaa 
( L(e  ht  pa  Ab  nan  Jiaóoparopusi  no  Kapanruny  pacreHuü  MCX  CCCP,  Mocnea,  CCCP) 

B  HacTOHigee  BpeMn  giiTpycoBbie  BbipaigHBaiOT  bo  Bcex  CTpanax  Mnpa,  HMeioigHX 
Ha  CBoen  TeppiiTopnH  pañoHbi  c  cyÔTponHuecKHM  KJiHMaTOM.  IUnpoKoe  pacnpocTpaHe- 
Hne  n,HTpycoBbix  cnocodcTByeT  nepeMem¡eHHio  noBpeîKgaiomHx  hx  HacenoMbix.  Cpegn 
Hanóojiee  uacTO  BCTpeuaionpixcH  BpegHTejien  ngiTpycoBbix  ocoôoe  Mecro  3aiiHMaioT  Ha- 
ceKOMbie  ceM.  Pseudococcidae  ( Coccoidea ,  Homoptera) .  OcoSemmcTbio  BpegHbix  BHgOB 
3Toro  ceMencTBa  HBjmeTCH  chocoöhoctb  pacnpocTpaHHTbca  bo  Bcex  cxagnax  pa3BiiTHa 
ne  TOJibKo  c  nocaßouHbiM  MaiepnaaoM,  ho  h  c  njiogaMH. 

KapaHTHHHOH  cjiyaîôoH  CCCP  H3yaaeTca  BHgoBon  cocTaB  MyamicTbix  uepBen,OBT 
noBpeîKgaiomHX  gHTpycoBbie  KyjibTypbi,  h  pa3paôaTbiBaiOTca  Mepbi  no  npegOTBpaige- 
HHK)  npOHHKHOBeHHH  HaHÔOJiee  BpegOHOCHbIX  HII03eMHbIX  BHgOB  B  IiamH  CydrpOHHKH. 
3th  paôoTbi  b  HacToargee  BpeMa  npnoôpejiH  ocoôoe  3HaaenHe,  Tan  nan  b  nocjiegHHe 
roghi  3HaUHTeJIbHO  B03p0C  HMHOpT  HJIOgOB  gHTpyCOBblX  H  gpyrHX  KyJIbTyp  H3  MaJIO- 
H3yaeHHbIX  B  KapaHTHHHOM  OTHOmeHHH  CTpaH  A(JpHKH  H  IOîKHOH  AMepHKH. 

M3yaeHHe  BHgoBoro  cocTaBa  MyuHHCTbix  aepBegoB  Ha  gHTpycoBbix  h  hx  apeajioB 
npoBogHJiocb  no  jiHTepaTypHbiM  gaHHbiM  (Ebeling,  1951;  Kuwana,  1923;  Bodenheimer, 
1951;  Quayle,  1941;  Ferris,  1937;  BopxceHHyc,  1949  h  gp.)  Ha  ocHOBe  onpegejieHHa 
qepBegOB,  oÔHapyamHHbix  npii  9KcnepTH3e  HMnopTHoro  pacTHTejibHoro  MaTepnana  h 
H3yneHHa  aepBegOB,  xpanain,Hxca  b  KOJiJieKgHH  IlgHTpajibHOH  KapaHTHHHOH  Jiaoopaxo- 
pnn.  Ilo  npe^BapHTejibHbiM  gaHHbiM,  Ha  gHTpycoBbix  KyjibTypax  ycTaHOBJieHbi  cjiegyio- 
Egne  Biigbi  MyuHHCTbix  nepBegOB:  Pseudococcus  citriculus  Green,  P.  gahani  Green,. 
P.  maritimus  Ehrn.,  P.  comstocki  Kuw.,  P.  adonidum  L.,  P.  brevipes  Ckll.,  P.  fila- 
mentosus  Ckll.,  P.  nipae  Mask.,  P.  fragilis  Brain,  P.  hispidus  Morr.,  P.  cryptus  Hem- 
pel,  P.  vastator  Mask.,  P.  albizziae  Mask.,  P.  chiponensis  Tak.,  P.  lilacinus  Ckll., 
P.  ryani  Coq.,  F errisiana  virgata  Ckll.,  Planococcus  citri  Risso,  P.  kraunhiae  Kuw.r 
Phenacoccus  hirsutus  Green,  Ph.  iceryoides  Green,  Ph.  gossypii  Town,  et  Ckll.,  Geo¬ 
coccus  citrinus  Kuw.,  Rhizoecus  kondonis  Kuw.,  Puto  yuccae  Coq.,  Puto  spinosus  Rob. 
H  Erium  sp. 

B  CCCP  Kan  Bpe^HTejiH  gHTpycoBbix  H3BecTHbi  2  BHga  MyuHHCTbix  aepBepoB  — 
P.  gahani  h  P.  maritimus.  P.  citri ,  aBJiaacb  cepbe3HbiM  BpegHTeaeM.  BHHorpaga  m 
HHÎKHpa  B  CyÔTpOHHHeCKHX  paHOHaX,  B  OTKpbITOM  rpyHTe  HjHTpy COBbIM  He  BpegHT,  XOTH 
OTMeaeHbi  cjiyaan  cnjibHbix  noBpejKgeHHH  3thx  aepBegOM  jihmohob  b  opamKepeax. 

Eojibihoh  HHTepec  gjia  H3yaeHHa  npegcTaBJiaeT  aepBeg  R.  kondonis ,  BpegamgH  na 
KopHHX  qHTpycoBbix  b  RnoHHH.  Ero  BpegoHocHOCTb  cpaBHHBaeTca  c  (fuuuioKcepoH  na 
BHHorpage. 


BHOJIOrHH  HBJIOHHOR  nJIOßOJKOPKH  -  CARPOCAPSA  POMONELLA  L. 

B  POCTOBCKOR  OEJI. 

A.  V.  Schestakova  — A.  B.  IIIecTaKOBa 

(3onaAbHbiû  HayuHo-uccjiedoearejibCKUü  uHCTuryr  cejibcnozo  xo3nücrea, 

Pocroe-na-Hony,  CCCP) 

Cpegn  ôojibmoro  ancjia  BpegHTeaen  cagOBbix  HacaaigemiH  nepBoe  MecTo  3amiMaeT 
aô^OHHaa  nnogoampKa.  noBpeîKgeHHOCTb  nnogOB  ee  rycemigaMii  b  OTgejibHbie  rogbr 
gocTHraeT  70—85%. 

B  MecTHbix  ycjiOBHHX  aôJiOHHaa  nnogoampKa  3HMyeT  b  cTagHH  ryceHHgbi  nog  ot- 
CTaBmen  Kopon  mTaMÔOB,  CKeaerabix  BeTBen  gepeBa,  a  Tanam  b  nouBe  okojio  memo* 
mTaMÔa  h  tojictbix  KopHen. 

OKyKJiHBaHHe  nepe3HMOBaBmHx  ryceHHg  BecHOH  npogojiæaeTca  30—45  gHeü  h 
ôojiee.  Pa3BHTne  KyKOJiOK  b  HanaJie  nepnoga  oKyKJiiiBaHiia  15—24,  b  KOHge  ero  —  6— 
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9  flHeii.  Blixoæ  ôaôoaen  ns  KyKOJiOK  Haöaio^aeTca  co  BTopoii  ¿jena/pa  Man  no  nepByro 
jjeKaay  moaa,  MaccoBBin  bbixoa  —  b  Konpe  Man— naaaae  hiohh. 

Ha  3 — 4-n  ,n;eHB  nocjie  BBixoßa  H3  KynojiKH  öaSoann  OTKaa^MBaiOT  anpa.  Ha  naopBi 
OHH  pa3Menj,aiOT  47%  anp,  Ha  Bepxmoio  CTopoHy  ancTBeB  32.8%,  na  hhjkhioh)  CTopony 
jiiiCTLeB  n  na  Kopy  —  no  10%  amp  Pa3BHTiie  aMÖpnoHa  b  airpe  npn  TeMnepaType 
18—22°  10—11  pHen,  npn  22— 25°  C  —  6— 7  pHen. 

ßaa  OopLÖbi  c  naopoHiopnon  Baamoe  3naneHiie  inneex  npopoaHmreaBHOCTB  nepnopa 
OT  BBixopa  ryceHHpbi  ii3  anpa  po  Bneppenna  ee  b  naop;  tojilko  b  oto  BpeMH  OHa  nop- 
BOp/KeHa  B03peHCTBHK)  HflOXHMHKaTOB.  HpOpOaHiHTeaBHOCTB  3TOTO  nepno^a  3aBIICIIT 
OT  Mecía  Haxonipemia  anpa.  ryceHHpBi,  OTpopHBinneca  ns  hhu;,  OTaoaienHBix  Ha  naopni, 
noji3aiOT  no  hx  noßepxHOCTH  ot  30  mhh.  po  3  aac.,  a  OTpopiiBinneca  H3  nun;,  OTjioHieii- 
Hbix  na  JiHCTwi,  BHeppaiOTca  b  naop  nepe3  12  aac.  n  öoaee.  3toto  BpeMemt  pocTaTonHO, 
htoöbi  BecTii  9$(|)eKTHBHyio  6opb6y  c  naopomopKon.  B  naopax  ryceHnpBi  nepBoro  n 
BToporo  noKOJieiiHH  nnTaiOTcn  ot  23  po  25  pHen.  3aKonniiB  miTaHne,  rycennpBi  nonn- 
paioT  naopBi  h  yxopaT  Ha  OKyKJiiiBaHHe. 

Hanöojiee  iihtchchbebih  yxop  rycemm;  b  MecTa  KOKomipoBaHnn  —  bo  BTopon  noao- 
BHHe  moaa— Hanaae  aßrycTa  n  b  KOHpe  aßrycTa— nepßon  noaoBmre  ceHTaöpa.  fliiaa- 
MHKa  yxopa  ryceHnp  paa  KOKOHiipoBamia  h  OKyKaiiBanna  npepcTaßaaeT  coöon  pByBep- 
mHHHyio  KpHByio.  9to  Hapapy  c  KpiiBon  pmraMHKn  BBixopa  öaöonen  cBnpexeaBCTByeT 
o  Haannnn  y  aöJiOHHOH  naopoHiopnn  pßyx  reHepapnn. 

CpoKH  JieTa  öaöonen  nepBoro  h  BToporo  noKoaemin  nacTnnno  coßnapaiOT.  Okojio 
11%  êaôonen  3HMOBaBinen  reHepapnn  OTpoHipaeTca  nocjie  Haaaaa  JieTa  öaSoaen  BTopoii 
renepapnn.  JlëT  óaSoaen  o6onx  hokojichhii  npoponaiaeTca  nenpepBiBHO  öoaee  90  pHen. 

MaccoBoe  OTpoHipemre  ryceHnn;  BToporo  noKoaenna  nponcxopriT  b  KOHpe  moaa— 
naaaae  aßrycTa.  3aKOHHHBmne  nnTamie  rycemipBi  yxopaT  Ha  3HMOBKy.  He  Bce  ryce¬ 
HHpBi  nepBoro  noKoaemia  orcynanBaroTca  b  to  Hie  jieTo;  ot  13  po  23%  ryceHnn;  Bna- 
paiOT  b  pnanay3y,  npopoaHiaioipyroca  30  BecHBi  caepyioipero  ropa.  rycemipBi  BToporo 
noKoaemra  noaTii  Bce  nepexopaT  b  cocToaHne  pnanay3Bi.  KoanaecTBO  pnanay3npyiorpHX 
rycemip  b  npnpope  cocTaßaaeT:  b  niOHe  15—24%,  b  nepBon  noaoBnne  moaa  65%, 
bo  BTopon  noaoBHHe  moaa  93%,  KOHpy  aßrycTa  97 — 100%.  TaKHM  o6pa30M,  3HMyrorpaa 
nonyaapna  naopoHioprm  HannHaeT  $opMnpoBaTBca  c  niOHa. 

IIocKoaBKy  B033encTBHK)  a^oxHMHKaTOB  ryceHnpBi  nopBepraioTca  npenMyipecTBerrao 
b  nepnop  ot  OTpoHipemia  H3  anpa  30  BHeppemia  b  naop,  to  ayaniHM  cpoKOM  nepBoro 
onpBicKHBaHna  cnpaBepariBo  canTaioT  Haaaao  OTpoHipenna  ryceHnn;  nao^oHiopKn  nep¬ 
Boro  noKoaeHna.  Hanöoaee  tohhbim  MeTO^OM  onpe^eaeHna  cpona  nepBoro  onpBicKiiBa- 
Hna  aßaaeTca  MeToji;  HaOaio^eHna  3a  pa3BHTneM  ann;  Henocpe^CTBeHHo  b  npnpoflHon 
o5cTaHOBKe.  noaBaeHne  no,o;  oöoaoaKon  anpa  aepHon  roaoBKn  n  rpy,n;Horo  npiTKa 
aMÖpnoHa  nponcxo^HT  3a  2—3  ^Ha  ^¡o  Haaaaa  OTpoHv^eHna  ryceHnn;. 

npoTHB  BToporo  noKoaeHna  nao^oHiopKH  nepBoe  onpBicKHBaHne  peKOMen^yeTca 
npoBo^HTB  TaKHie  b  Haaaae  OTpoHi^eHna  ryceHnn;  He3aBncnMo  ot  cpona  npeßinecTByio- 
rpeñ  OTpaöoTKH.  HmopnpoBaHHe  9Toro  ycaoBna  npnBOflHT  k  TOMy,  hto  Meai^y  OTpa- 
6oTKaMH  oöpa3yeTca  pa3pBiB  bo  BpeMeHH  n  nao^Bi  b  TeaeHne  8—10  ^Hen  ocTaioTca 
He3arn,HiH;eHHBiMH.  JlëT  6a6oaen  n  OTpoai^eHne  ryceHnn,  nponcxoflar  HenpepBiBiio  b  Te- 
aemie  npnMepHO  90  flHen,  n  ßoaBmon  pa3pBiB  Meni^y  onpBicKHBaHnaMn  cnoco6cTByeT 
yBeanaennio  ancaa  noBpeai^eHHBix  nao^oß.  CaeflOBaTeaBHO,  mrrepBaa  Meni^y  onpBicKH- 
BaHnaMH  b  Tenerme  Beerò  aeTa  ^oanieH  ocTaßaTBca  o^HHanoBBiM  n  onpe^eaaTBca  ajih- 
TeaBHOCTBio  TOKcnanocTH  a^oxiiMHKaTa. 


CJIHBOBAH  nJIOAOTKOPKA  HA  ßAJIBHEM  ßOGTOKE 
(BHOJTOrHH,  X03HHGTBEHHOE  3HAHEHHE,  MEPBI  BOPBBBI) 


A.  V.  Schtundjuk  — A.  B.  HlTyH^ioK 

( ¿¡ajibHeeocTOHHbiü  HayHHO-uccjiedoearejibCKUÚ  uhctutijt  cejibcnoeo  xo3HÜcrea, 

Xaöapoecn,  CCCP) 

CanBOBaa  nao,n;o>KopKa  ( Laspeyresia  funebrana  Tr.)  pacnpocTpaHeHa  Ha  JJ,aaBiieM 
BocTone  noBceMecTHo  b  30He  npoMBimaeHnoro  nao^OBOACTBa  (41 — 51°  c.  in.).  OHa  mo- 
Hiex  nospeHi^aTB  80 — 100%  naoflOB  canBBi  Bcex  copTOB,  ^0  35%  nao^OB  BnmHH  boü- 
aoanon  n  aöpnKOCOB.  H3yaeHHOCTB  öpoaornn  Bpe^HTeaa  n  Mep  6opBÖBi  c  hhm  b  MecT- 
iLBix  ycaoBiiax  rieflocTaToaHa,  n  OKcnepiiMeHTaaBHBie  flaHHBie  ro  namiix  paöoT  hc  ny6- 
annoBaancB. 

AßTopoM  b  1959—1965  rr.  npoBo^nancB  aaöopaTopHBie  n  noaeBBie  nccae^oBanna 
no  önoaKoaornn  canBOBon  nao^oacopKn,  pa3pa6aTBiBaancB  MepBi  öopBÖBi  c  3Thm  Bpe^a- 
TeaeM  b  npiiMopcnoM  n  XaöapoBCKOM  npaax. 

rycennpBi  canBOBon  nao^oaiopKn  b  ecTecTBeHHBix  ycaoßnax  3HMyroT  b  ynpniTHax, 
3am;Hin;eHHBix  ot  yBaajKHeHna.  B  aaöopaTopnn  orni  KOKOHnpoBaancB  npenMyn^ecTBenno 
Ha  mTaMÖax  n  b  ro^pnpOBaHHon  ôyMare.  B  noaeBBix  ycaoBnax  na  mTaMÖax  Haxo^nan 
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AO  5  ryceiiiiu  (cpeßHee  1.9) ,  npnueM  30%  AopeBbeB  ne  6buiH  hmh  3acejieHbi.  Ejiaro- 
nojiyuno  nepe3iiMOBbiBaeT  okojio  1%  ryceHHu;,  3aK0HUHBurax  pa3BHTiie  b  Koupe  jicTa. 
Beceimee  noKOJieHiie  MajiomicjieHHO,  noBpeìKAaeT  2.6—14.0,  peAKo  20—30%  njioAOB. 
JleTHee  noKOJiemie,  pa3BiiBaacb  b  Macee,  3acejiaeT  anuaMH  100%  iijioaob.  Ilpn  3tom 
kojihhgctbo  hhu;  Ha  njiOA  yBejiiiHHBaeTCH  OT  1—2  b  nepBOM  noKOJieHHH  AO  12  h  6ojiee  — 
bo  BTopoM.  ÜMeeTCfl  (|)aKyjiLTaTHBHoe  TpeTte,  oceHHee  noKOJieHHe. 

JlëT  öaöoaeK  HauimaeTca  npH  cpeAHecyTOUHOH  TeMnepaType  B03Ayxa  ne  HHHìe  15°, 
MaccoBLiii  jiëT  —  npn  TeMnepaType  18—23°  b  Teaemie  8—10  Aneu.  Ilpn  nommìeHHM 
TeMnepaTypti  ao  14—13°  jiöt  öaöoueK  npeKpaiuaeTca.  Ilpii  TeMnepaType  B03Ayxa  15—16° 
pa3BiiTiie  BpeAHTejin  nponcxoAHT  3aMeAJieiiHO,  nepuoAti  jiëTa  ôaôonen  pa3HLix  noKOJic- 
HHH  pacTHHyTBi,  •  CHjiLHO  nepeKpbiBaiOTCH.  JlëT  6a6oneK  BeceHHero  noKOJiemia  co  2— 
8  inoHH  ao  24—25  hiohh,  Jieraero  —  c  10 — 15  hiojih  ao  10—13  aBrycTa. 

B  jiaöopaTopmi  (cpeAHHH  TeMnepaTypa  B03Ayxa  23.5°,  OTnocHTejiLnan  BJiaamocTb 
75—80%)  aupó  pa3BiiBajiocb  b  cpeAHeM  5  Asen,  Kynojina  —  8.5  ahu,  6a6ouKii  ìkhjiii 
5.8  ahh  (caMKH  —  ao  10—14,  caMpti  —  ao  4  Asen).  llepnoA  OTKJiaAKn  anp  oahoìì  6a- 
6oukii  npoAOJDKajica  4—6  Aneli  (cpeAHee  5.2  ahh). 

BbiHBJienbi  napa3HTH  rycemiu  Hae3AHHKH-6paKonnAi»i:  Ascogaster  rufipes  Latr., 
A.  quadrinotatus  Wesm.,  Apanteles  lacteicolor  Vier.,  A.  rifipes  Hai.,  A.  rectinervis  Tel., 
Meteorus  pallipes  Wesm.  B  npoMbinuieHHbix  caAax  onn  He  cmDKaiOT  cyruecTBemio  anc- 
AeHHOCTL  nJIOAOÌKOpKH. 

Pa3pa6oTana  MeTOAnna  KpaTKoepouHoro  npomo3a  cjihboboh  njiOAOHiopKH,  ocHOBan- 
naa  na  HaÒJiiOAeHHax  3a  pa3BnTneM  BpeAHTejia  b  ecTecTBeHHtix  ycjiOBnax  c  yaeTOM 
TeMnepaTypbi  B03Ayxa. 

Ochobhoh  Mepon  6opb6bi  HBJiaeTca  npHMeHemie  aAoxiiMHKai'OB.  Pa3pa6oTaHbi  npnn- 
pnnBi  npiiMeHemia  aapo30Jien,  HMeioiUHX  ocoSemio  6ojibinoe  3HaaeHne  b  nepnoABi  3a- 
THìKHbix  aohìaoh.  Aap030JibHbie  oöpaöoTKH  cJieAyeT  npoBOAHTb  b  nepnoA  MaccoBoro  jiëTa 
öaöoaeK  —  2—3  pa3a,  c  HHTepBajiaMH  b  2—3  ahh.  npoTHB  oTpojKAaioiunxca  rycemin 
HeoôxoAHMo  npoBOAHTb  onpbicKHBaHne  KOHTaKTHbiMn  HAaMH.  HcnbiTanna  ceBHHa  n 
xjiopo^)oca  npoTHB  ryceHnn  noKa3ajin  nx  Bbiconyio  a^cjDeKTHBHOCTb.  noBpeìKAOHHOCTb 
njioAOB  cjihbki  b  nojieBOM  onbiTe  c  ceBHHOM  (0.2%  no  A-  b.)  cocTaBHjia  b  cpeAHeM 
3a  abh  roAa  5.3%  npoTHB  80.9%  b  KOHTpojie  öe3  oöpaöoTKH  n  71.0%  b  BapnaHTe  c  3% 
cycneH3nen  5.5%  AycTa  flAT  (aTajioH).  B  npoH3BOACTBeHHbix  onbiTax  xjiopo(|)oc  (0.1% 
no  A-  B.)  He  ycTynaji  ceBHHy.  nocae  Tpex  oöpaöoTOK  npenapaTaMH  (HHTepBaji  10— 
12  Anen)  noBpeaiAeHHOCTb  hjioaob  cocTaBHjia  1—5%  npoTHB  100%  noBpeaìneHHOCTii 

B  KOHTpOJie. 

XapaKTepuoe  ahh  MyccoHHoro  KJiHMaTa  BbmaAemie  ocaAKOB  npenMyinecTBeHHo 
BO  BTOpOH  HOJIOBHHe  JIGTK  3ATpyAHHeT  BCJieACTBHe  H30bITOUHOro  yBJiaìKHeHHH  HOUBbl 
CBoeBpeMeHHoe  npoBeAemie  xhmhu  ecKHX  oöpaöoTOK  iia3eMHbiMH  MannraaMH,  npeAT>HB- 
jiaa  noBbimeHHbie  TpeöoBamia  k  npoxoAHMOCTH,  npoAOjraHTejibHocTH  aohctbhh  hao- 
XHMHKaTOB  H  HX  CMbIBaeMOCTH  AOHÍAHMH. 


BPEAHAH  9HTOMOOAyHA  CEBEPHOrO  3AYPAJIBH 

Ju.  B.  Schurovenkov  —  K).  B.  IHypoBeiiKOB 

(HayHHO-uccjiedoeaTejibCKUü  uhctutijt  cejibcnoeo  xo3HÜcrea  Ceeepnoeo  3aypajibn, 

TwMenb,  CCCP) 

BeAyipee  3Hauemie  b  pacnpeAejieHHH  bhaob  nrpaiOT  KJiHMaTiiaecKiie  ycjioBiia,  bo3- 
AeJibiBanne  cejibCK0X03HHCTBeHHbix  KyjibTyp  h  ocBoeHiie  3eMejibiibix  yroAHii.  Bhaobou 
cocTaB,  micJiemiocTb  n  BpeAOHOCHOCTb  HaceKOMbix,  KaK  npaBHjio,  yöbiBaiOT  k  ceBepHbiM 
rpamipaM  (TyiiApe,  JiecoTyiiApe)  h  HapaCTaiOT  k  JiecocTenHon  30He  —  k  lory  h  loro- 
BOCTOKy  OÒJiaCTII. 

HaÖJHOAeHiia  h  yueTbi  b  30He  jiecocTenn  noKa3ajin,  uto  3Aecb  H3  BpeAHTejien  3ep- 
HOBbix  KyjibTyp  —  Kan  CHJibiio  BpeAHipiix,  TaK  h  noTeiinHajibiibix,  OTMeaaiOTca  —  cepaa 
3epH0Baa  coBKa  ( Hadena  sordida  Bkh.),  XJieÖHaa  nojiocaTaa  ÖJioniKa  ( Phyllotreta  vit- 
tula  Redt.),  Manan  h  öojibmaa  CTeÖJieBbie  öjiohikh  ( Chaetocnema  hortensis  Geoffr., 
Ch.  aridula  Gyll.),  nmemurabiH  Tpnnc  ( Haplothrips  tritici  Kurd.),  mBeACKne  Myxii 
( Oscinella  frit  L.,  O.  pusilla  Meig.),  3ejieHorjia3Ka  ( Chlorops  pumilionis  Bjerk.),  pn- 
KaAti  —  nojiocaTaa  ( Psammotettix  striatus  L.)  h  mecTHToaexmaa  ( Macrosteles  sexno- 
tata  Fall.),  oòbiKHOBemiaa  3JiaKOBaa  TJia  ( Toxoptera  graminum  Rd.),  nbaBiipa  ( Lema 
melanopus  L.),  auMemiaa  MHiiiipyioinaa  Myxa  (Hydrellia  griseola  Flln.),  MepoMiiaa 
( Meromyza  saltatrix  L.),  xjieòiibiii  KJiem;  ( Pediculopsis  graminum  Reut,),  CHÖnpcKHH 
ocTporojiOBbiH  KJion  ( Aelia  sibirica  Reut.),  jihuhhkh  ipejiKyHOB  (Agriotes  obscurus  L., 
A.  sputator  F.,  A.  lineatus  L.,  Selatosomus  latus  F.  H  AP-)- 

Ü3  BpeAHTejieu  6o6obkix  (ropox,  MHorojieTHHe  6o6oBbie  TpaBbi)  oTMeaeHbi  KJiy6eHb- 
KOBbie  AOJiroHOCHKH  —  KopiieBOH  cJiOHHK  ( Sitona  flavescens  Marsh.),  KopneBon  Jiiopep- 
HOBbiH  cjiohhk  (S.  longulus  Gyll.),  jiHHeiiaaTbm  jihctoboìì  cjioiihk  ( S .  lineellus  Bonsd.), 
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jiionepiiOBbiñ  CJIOHHK  (S.  inops  Gyll.),  KJicBepiiBin  cjiohhk  ( S .  sulcifrons  Thunb.).  Han- 
6ojiee  MHoroHHCJieHHLiii  h  BpegoHOCHBin  H3  hhx  —  KopHeBoñ  jnopepHOBBin  cjiohhk.  Cy- 
miecTBeHHBiH  Bpe,n¡  HanocHT  TaKHíe  ropoxoBan  njiogOíKopKa  ( Laspeyresia  nigricana 
Steph.),  ropoxoBan  tjih  (Acyrtho  siphon  pisi  Kalt.),  öoöoBan  tjih  ( Aphis  fabae  Scop.), 
KJieBepHBiH  ceMnefl;  ( Apion  apricans  Hbs.),  KJieBepubin  jihctoboh  ßOJiroHOCHK  (Phy- 
tonomus  meles  F.),  JiiopepHOBbin  kjioh  ( Adelphocoris  lineolatus  Goeze),  JiyroBOH  mo- 
TbiJieK  ( Loxostege  sticticalis  L.),  coBKa-raMMa  ( Phytometra  gamma  L.),  JiKmepHOBan 
coBKa  (Chloridea  dipsácea  L.),  ropoxoBbiä  Tpnnc  ( Kakothrips  robustus  Uzel)  h  HeKO- 
Topbie  flpyrne. 

Ü3  Bpe^HTeJieä  oboiphbix  KyjibTyp  HeoöxoßHMO  otmcthtb  KanyciHyio  mojib  ( Plu - 
iella  maculipennis  Curt.),  pemiyio  6ejiHHKy  ( Pieris  rapae  L.),  KanycTHyio  coBKy  ( Ba - 
rathra  brassicae  L.),  JiyKOBoro  CKpbiTHOXOÖOTHHKa  ( Ceuthorrhynchus  jakowlewi 
Schultze),  JiyKOByio  Myxy  (Hylemyia  antiqua  Meig.),  KpecTopBeTHbix  kjiohob  —  pan- 
coBoro  ( Eurydema  olerácea  L.)  h  KanycTHoro  (E.  ornata  L.),  KanycTHyio  tjiio  ( Bre - 
vicoryne  brassicae  L.),  KanycTHbix  Myx  (BeceHHiOK) — Hylemyia  brassicae  Bouché  h 
jieTHiOK)  —  H.  floralis  Fall.),  KpecTopBeTHbix  ßjiomeK,  h3  KOTopbix  npeoojiaaaiOT  nep- 
iian  ÖJionma  ( Phyllotreta  atra  F.),  BOJimíCTan  —  (Ph.  undulata  Kutsch.)  n  BbieMuaTau  — 
( Ph .  vittata  F.).  B  nocjieflHne  rogbi  b  loumbix  paäoHax  oÖJiacTH  OTMeuaeTCH  noHBjie- 
HHe  KanycTHOH  ôcjihhkh  ( Pieris  brassicae  L.),  xoth  Bpe,n;  ot  nee  He3HauHTejieH. 

Ham  0630p  BpeßHOH  3HT0M0(|)ayHbi  cejibCKOxosHHCTBeiiHbix  KyjibTyp  oÖJiacTH  no^ 
Ka3biBaeT,  uto  OHa  no  CBoeMy  BiigoBOMy  cocTaßy  coBna^aeT  c  3onaMii  npe^ypajiba, 
ypajia  h  BanaßHoii  CuGupii. 


DIE  FRASSAUSWERTUNG  EINIGER  KÄFERARTEN  AN  EINEM  KÜNSTLICHEN 

SUBSTRATE 

J.  S  e  d  i  y  y 

(Zentral  Forschungsinstitut  für  Pflanzenproduktion,  Praha,  CSSR) 

Bei  der  Suche  nach  einem  Substrat  zur  Frassauswertung  wird  es  bestrebt  einfa¬ 
ches  Material,  mit  einer,  Pflanzengeweben  ähnlichen  Konsistenz  zu  finden.  Die  Chro¬ 
matographiepapiere  mit  Pflanzensäften  wurden  als  Nahrung  wenig  aufgenommen, 
deswegen  war  die  Frassauswertung  an  den  Tortenoblaten  gemacht. 

Die  Versuchen  wurden  mit  Jermy-Methode  (1966)  durchgeführt.  Die  Flüssigkeit 
in  der  Menge  0.04  ml  pro  1  cm2  wurde  auf  die  Oblate  aufgetragen.  In  jeder  Schale 
befanden  sich  drei  mit  derselben  Lösung  getränkte  Oblaten,  die  mit  Blätter  oder 
anders  getränkten  Oblaten  gewechselt  wurden.  Jeder  Versuch  wurde  in  5  Schalen  mit 
5  Käfern  oder  Larven  je  Schale  angelegt.  Zu  den  Versuchen  wurden  Otiorrhynchus 
ligustici  L.,  Leptinotarsa  decemlineata  Say,  Sitona  lineatus  L.,  S.  humeralis  Steph. 
benützt.  Die  Frassauswertung  wurde  durch  Vergleich  des  Gewichtsverlustes  der 
Oblaten,  die  von  den  Insekten  gefressen  wurden,  mit  den  Kontrolloblaten  durchge¬ 
führt.  Der  Frass  wird  durch  die  prozentuelle  Abnahme  des  Gesamtgewichts  aus¬ 
gedrückt. 

Die  Nahrungaufnahme  von  O.  ligustici  betrug  an  den  Luzerneblättern  79.9%, 
an  den  mit  Luzernesaft  getränkten  Oblaten  65.3%,  an  Oblaten,  die  mit  Wasser  get¬ 
ränkt  waren,  bloss  22%.  Die  zusammengeklebten  Luzerne-  und  Zuckerrübenblätter 
waren  zu  28.2%  bei  ressen,  die  mit  den  Säften  beider  Pflanzen  getränkten  Oblaten 
waren  zu  54.2%  angefressen.  In  der  Kombination  der  Oblaten  mit  Zuckerrübensaft,  mit 
Wasser  getränkten  Oblaten  und  Zuckerrübenblätter,  war  der  grösste  Frass  an  den  mit 
Wasser  getränkten  Oblaten  29%,  an  den  Oblaten  mit  Zuckerrübensaft  17.5%  und  an 
den  Zuckerrübenblätter  8.1%.  Die  Resultate  sind  ein  Beweis,  dass  die  Zuckerrübe 
keine  Wirtpflanze  der  Art  O.  ligustici  ist. 

Die  Nahrungaufnahme  des  Kartoffelkäfers  betrug  an  den  Oblaten  mit  Kartof¬ 
felblättersaft  8.4%,  an  den  Kartoffelblättern  83.4%.  Die  Larven  des  Kartoffelkäfers  3. 
Stufe  frassen  mehr  an  den  Oblaten  mit  Kartoffelsaft  54%),  als  von  mit  Wasser  get¬ 
ränkten  Oblaten  5.1%. 

Noch  deutlicher  kam  die  Wahl  der  Nahrung  bei  den  Arten  Sitona  lineatus  und 
S.  humeralis  zum  Ausdruck.  Die  Nahrungaufnahme  an  den  mit  Luzerneblättersaft 
getränkten  Oblaten  betrug  9.7%),  an  den  Luzerneblättern  war  sie  75.3%). 

Von  den  Frassinhibitoren  wurde  Kupferoxychlorid  (1%))  im  Verhältnis  1:1,  1:3 
mit  Pflanzensaft  benützt.  Der  grösste  Frass  von  0.  ligustici  war  an  den  Oblaten  mit 
Luzernesaft  —  40%.  In  der  Mischung  1  :  1  mit  Kupferoxychlorid  war  er  27.6%o,  in  der 
Mischung  1:3  betrug  er  13.8%.  Das  Verhalten  des  Kartoffelkäfers  was  ähnlich. 

Überraschend  war  die  Reaktion  der  Käfer  auf  Bleiarsenat  (1%))  in  der  Mischung 
1:1,  1:3  mit  Pflanzensaft.  Der  Frass  an  den  mit  Luzernesaft  getränkten  Oblaten 
war  39.1%)  in  der  Mischung  1:1  war  er  46.7%  und  in  der  Mischung  3:1  =  42%. 
Bei  den  Kartoffelkäfern  war  die  Nahrungaufnahme  von  Kartoffelsaft  getränkten  Obla- 
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ten  8.6%,  bei  der  Mischung-  1  :  1  =  16%,  bei  dem  Verhältnis  1  :  3  war  die  Nahrungauf¬ 
nahme  25.2%. 

Anders  reagieren  die  Käfer  auf  die  Mischung  von  Pflanzensäfte  mit  einem  Kon- 
taktinsekticide  (Gamaryl  (1%)).  Die  mit  Luzernesaft  getränkte  Oblaten  wurden  zu 
16%  befressen,  während  die  mit  einer  Mischung  von  Luzernesaft  und  Gamaryl 
in  Verhältnis  1:1  und  1  : -3  getränkten  Oblaten  nur  1.7%  angefressen  wurden. 

Nach  den  erzielten  Resultaten  kann  man  annehmen,  dass  es  möglich  wird  die 
Oblaten  als  einfaches  Material  zur  Prüfung  der  Nahrungaufnahme  bei  manchen 
Prassinsekten  zu  benützen. 


HCn0JIL30BAHHE  HEKOTOPLIX  PE2KMMOB  BCIÏAIIIKM  B  LfEJIRX 
nOBbiniEHHH  OOxPEKTHBHOCTH  EOPbEbl  G  TOPOXOBblMH  IIJIOAOÎKOPKAMIÏ 

(. LASPEYRESIA  SPP.) 

A.  S.  Sergeeva  —  A.  C.  Cepreeßa 
(JleHumpadcKuü  cejibCK0X03RÜCTeeHHuú  uhctutijt,  CCCP) 

Abtop  no/i;  pyKOBO^CTBOM  npo<£.  T.  H.  Ben-BneHKo  nccjie^OBaji  BJinnime  cKopocm 
BcnamKH  h  npHMeHeHHH  npeAnnymmKOB  Ha  BbiJieT  ßaöouen  ropoxoBwx  nnoflOHmpoK 

H3  KOKOHOB  B  nOHBe. 

üojieBLie  ancnepHMeHTBi  npoBO/pumcb  b  OKpecTHOCTHX  JlemiHrpafta.  Kokohh  njio/io- 
>KopKH,  npe^BapHTejibHO  paccBinaHHLie  no  noBepxnocTH  c  nnoTHOCTbio  okojio  600  Ha  m2, 
3anaxHBajiHCL  Ha  pa3Hyio  rjiyÖHHy  Ha  pa3Hbix  CKopocrax  c  npe^njiy^HiKaiiH 
h  6e3  HHX.  IlocJie  3anamKH  Ha  njioipa^nx  50X50  cm  nocneflOBaTejibHo  cmmajiHcb 
CJIOH  HOHBBI  TOJIIgHHOH  HO  5  CM  ßO  rjiyÖHHLI  B  30  CM,  OTCeHBaJIHCb  MeTaJIJlHHeCKHM 
CHTOM  H  HOflCHHTblBaJIHCb  KOKOHbl. 

BepoHTHOCTb  BbijieTa  6a6oueK  H3  Been  rjiyôimbi  naxoTHoro  ropH30HTa  b  %  mohíot 
6bitb  onpe^ejieHa  no  cjiegyiomeH  (|)opMyjie: 

P  =  S  0-01  Pu  ■  P2i , 

4=1 

rji;e  n  —  hhcjio  cjioeB,  Ha  KOTopbie  ycjiOBHO  pa30HBaeTCH  naxoTHbiñ  ropii30HT,  Pi  h  P2  — 
cooTBeTCTBeHHo  BepoHTHOCTii  b  %  nonajgaHHH  kokohob  b  i  ejión  h  Bbixo^a  H3  Hero 
6a6oneK. 

JÎjih  onpe^ejieHHH  BepoHTHOCTH  BbuieTa  6a6oneK  HJioftOîKopKH  113  kokohob  ho  Been 
rjiyÖHHe  naxoTHoro  ropH30HTa  Heoôxo^HMO  3HaTb  BepoHTHOCTH  Pu  h  P2i-.  BepoHTHOCTH 
Pu  pacnpe^ejieHHH  kokohob  no  rjiyÔHHe  onpe^enHJiHCb  KaK  OTHomemie  KOjnraecTBa 
kokohob,  Han^eHHbix  b  KaîKftOM  cnoe  k  oöigeMy  KOjrauecTBy  kokohob  b  oÖKeMe  hohbbi 
50X50X30  cm. 

BepoHTHOCTH  pacnpe^ejieHHH  kokohob  ho  rjiyômie  npn  hx  3anamKe  Ha  pa3jmuHbix 
pentHMax  (npn  coxpaHeHHH  o6m;ero  xapaKTepa  pacnpe^eJieHHH)  pa3JinuHbi.  IloBbimeHHe 
cKopocTH  naxoTbi  h  npiiMeHeHHe  npe^njiyjKHHKOB  yMeHbmaeT  pa30poc  kokohob  no 
rjiyÖHHe  3a^;ejiKH,  a  TaKîKe  c^BHraeT  cpe^Hee  3HaueHHe  3a;a;ejiKH  b  6ojiee  rjiyôoKHe  cjioh. 
BÔJibman  rnyÔHHa  3aflejiKH  n  MeHbman  ^ncnepcnn  Ha  CKopocTH  8.15  KM/uac  no  cpas- 
HeHHK)  co  CKopocTbK)  1.65  KM/nac  oö-BHCHHeTCH  öojiee  HHTeHCHBHbiM  oöopoTOM  mracTa 
h  Memmen  rpeÖHHCTocTbio  noBepxHocTH. 

BepoHTHOCTH  P 2i  ycTaHaBJiHBajiHCB  nyTeM  onpeflejieHHH  oTHoruemiH  Me?Kßy  kojih- 
uecTBOM  BbimegmHX  öaöoueK  c  onpe^ejieHHOH  rjiyÖHHbi  k  KOJiimecTBy  kokohob,  3a,u;e- 
jiaHHBix  Ha  samiyio  rjiyÖHHy.  3aBHCHMOCTb  BepoHTHOCTH  P2  ot  rjiyÖHHbi  3aflejiKH  Ha- 
HOMHHaeT  KpHByiO  9(|)$eKTa. 


PeauiM  naxoTbi 

BepoHTHOCTb 
BbuieTa  6a6o*ieK 
H3  naxoTHoro 
ropH30HTa,  % 

CKOpOCTb 

KM/nac 

OSopyaoBaHHe  njiyra  IIH-3-35 

1.65 

Ee3  npe^njiyîKHHKOB . 

15.19 

C  npegnjiyîKHHKaMH . 

10.77 

5.60 

Ee3  npe^njiyuvHHKOB . 

7.68 

C  npegnjiyjKHHKaMH . 

1.77 

8.15 

Be3  npegnjiyîKHHKOB . 

6.61 

C  npe^njiyjKHHKaMH  . 

0.95 
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3naa  BeponmocTii  Pi  h  P2  ajih  pa3JiHUHbix  pejKiiMOB  naxoTbi  b  gaimbix  nouBen- 
HBix  ycjioBHHX,  MOJKHO  no  $opMyjie  onpegejinTb  BepoHTHOCTt  BBiJieTa  6a6oueK,  KOTopan 
b  iiarneM  cjiyuae  npegcTaBJiena  cJiegyiorgHMH  gaHHbiMH. 

G  yßejiHBeHneM  CKopocTH  BcnaniKH  c  1.65  go  8.15  KM/nac  njiyroM  6e3  npegnjiyjK- 
Hima  BepoHTHOCTb  BbijieTa  6a6oueK  ropoxoBoñ  njiogoîKopKH  h3  3anaxaHHtix  kokohob 
yMeiibinaeTCH  c  15.19  go  6.61%-  üpiiMeHeHHe  npegnjiynmimoB  ■  na  naxoTe  c  yBejinuemieM 
CKopocTH  c  1.65  go  8.15  KM/uac  CHHJKaeT  BepoHTHocTb  BbijieTa  6a6oueK  ropoxoBoñ  hjio- 
flO/KopKii  c  10.77  go  0.95%. 


BEHAVIOUR  OF  STEM  FLY,  ATHERIGONA  VARIA  SOCCATA  ROND. 

UNDER  DIFFERENT  ENVIRONMENTAL  CONDITIONS  AND  ITS  REACTION 

ON  DIFFERENT  SORGHUM  VARIETIES 

R.  Singh,  D.  S  h  a  r  m  a 
(Ciba  Agro-Chemical  Research  Centre,  India) 

The  stem  fly,  Atherigona  varia  soccata  Rond.  (A.  indica  Mall.)  is  a  serious  pest 
of  sorghum  in  India  and  other  sorghum  growing  countries  in  Asia.  Similiar  to  Hessian 
fly,  Phytophaga  destructor  Say,  it  is  an  internal  feeder  and  has  been  very  difficult 
to  control  by  available  insecticides. 

It  was  thus  felt  necessary  to  study  the  behaviour  of  this  pest  under  field  condi¬ 
tions  and  also  to  find  sources  of  resistance  to  stem  fly  in  sorghum  varieties. 

1.  The  seasonal  effect  on  stem  fly  population  was  studied.  It  was  found  that 
the  adult  fly  is  influenced  by  prevailing  temperatures  and  has  two  definite  periods 
of  activity  —  from  March  to  April  and  from  August  to  October.  The  maggot  over¬ 
winters  in  sorghum  and  grass  stubbles. 

2.  In  order  to  evaluate  resistance  to  stem  fly  in  sorghum  varieties,  a  world  collec¬ 
tion  of  3500  varieties  of  sorghum  was  screened  under  field  conditions.  Out  of  these, 
150  varieties  which  indicated  resistance  to  stem  fly  were  selected  and  screened  under 
controlled  conditions.  Varieties  IS1003,  IS1106,  IS1083,  IS1055,  and  IS1054,  were 
found  highly  resistant.  The  other  varieties  including  IS10601-B  and  IS84  were  highly 
susceptible.  Nature  of  resistance  in  IS1055  and  IS1054  was  antibiosis.  This  was  found 
by  introducing  live  larvae  into  the  stem  which  died  without  causing  dead  hearts. 
The  other  four  resistant  varieties  tested  had  tolerance  as  a  resistant  factor.  It  was 
found  that  no  dead  heart  was  caused  and  both  the  plant  and  the  larvae  could  survive. 

3.  In  order  to  study  inheritance  of  resistance  in  sorghum,  four  different  crosses 
betwreen  resistant  and  susceptible  varieties  were  studied  up  to  the  F4  generation. 
The  Fi,  F2,  and  F3  progeny  were  found  to  follow  the  trend  of  the  susceptible  parents. 
This  suggests  that  the  susceptible  character  was  always  dominant  over  the  resistant 
character.  The  F3  progenies  indicated  a  complex  of  genetical  factors  involved  or  some 
modifiers  have  considerable  influence  on  the  character  which  altered  the  approach 
to  an  exact  Mendelian  ratio. 

4.  The  effect  of  nitrogen,  phosphorus  and  potassium  on  the  incidence  of  stem 
fly  on  resistant  and  susceptible  sorghums  did  not  show  any  significant  differences. 
The  resistant  sorghums  were  always  resistant;  similarly,  the  susceptible  sorghums 
were  always  susceptible  under  different  fertility  conditions. 

5.  Studies  conducted  on  the  effect  of  stem  fly  behaviour  in  different  plant  popu¬ 
lation  levels  per  unit  area  indicated  that  crowded  plants  are  preferred  for  egg  laying. 
Significantly,  more  eggs  were  layed  on  a  spacing  combination  of  6"Xl"  between 
plants,  than  on  18" X 3"  and  18" X 6".  This  leads  to  the  recommending  of  a  change 
in  the  sowing  practices  for  sorghum  in  India  from  6"Xl"  to  18"X3"  and  18"X6". 


PACTHTEJILHOHAHLIE  nJIACTHHHATOyCLIE  ( COLEOPTERA ,  SCARABAEIDAE) 
KAK  BPEAHTEJIH  nOJIEBLIX  KyJIBTYP  B  lOJKHOH  30HE  KA3AXCTAHA 

N.  G.  S  k  o  p  i  n  —  H.  T.  C  k  o  n  h  h 

(Ka3axcKUÜ  HayHHO-uccjiedoearejibCKuü  unciuryT  3aigUTbi  pacTenuü,  CCCP) 

JIhuhhkh  HJiacTHHuaToycbix  b  Ka3axcTaHe  cuirrajincb  npenMyigecTBeHHo  BpegHTe- 
jiHMii  gpeBecHo-KycTapHHKOBon  pacTHTejibHOCTH.  IIInpoKoe  oöcjiegOBaHne,  npoBegeHHoe 
b  nocjiegune  rogbi,  noKa3ajio  cnpaBegjiHBocTb  3Toro  Jinmb  gjin  panoHOB  pacnpocrpane- 
hhh  eBponencKo-cHÔnpcKOH  $ayHbi.  Ha  lore  na  noceßax  oÖHapynmHo  MHoro  bh^ob, 
o6pa3yiom;Hx  onarn  noBbimennon  uncJieimocTH  h  BpegnocTH.  HenoTopbie  MaccoBbie 
BHgbi  nan  BpegHTejin  ycTanoBJienbi  BnepBbie. 


3  88 


HeflocTaTOHHocTfc  npoHŒHx  ^aiiHBix  b  ocBemaeMOM  Bonpoce  oÔ'lhchhctch  npHMe- 
H8HH6M  b  apïïflHLix  ycjioBimx  iora  AJiH  BBiHBJiemiH  iiOBBOOÔHTaioipHx  BpeflHTejien  eßpo- 
neHCKOii  MeTOflHKH,  OCHOBaHHOH  Ha  OCeHHHX  paCKOHKaX,  H  CBOeo6pa3HLIM  XapaKTepOM 
Bpefla.  3ji;eci>  jihhhhkii  ocemno  3aJieraiOT  Ha  rjiyÔHHe  50—90  cm.  BecHoii  orni  na  Kopor- 
Koe  BpeMH  no^HHMaiOTCH  HenocpeflCTBemio  K  HOBepxHOCTH,  Btie^aiOT  npopacTaionj;iie 
ceMeHa,  neperpLi3aiOT  pacTeHHH  b  oôJiacTii  KopHeBOii  menmi.  Ha^3eMHaH  nacTB  pacTe- 
HHH  3acLixaeT,  ocTaßaacB  oöbihho  Ha  MecTe.  OnaroBBie  niôejiB  h  H3pemHBaiiHe  bcxo,o,ob 
OÖlbHCHHIOT,  OÔBIHHO,  BLIMCp3aHHCM  H  ftpyrHMH  HpilHIlHaMII. 

Ha  HenojiHBHBix  3eMJinx  jihhhhkh  paHo  onycKaioTca  mme  naxoTHoro  ropii30HTa  h 
ôojiBme  He  Bpe^HT.  Ha  noJiHBHBix  3eMjiax  ohh  b  Tenerme  BereTapnomioro  nepuo/ja 
coBepmaioT  BepTiraajiBHBie  nepeMeipemiH,  conpamemiBie  c  nepiiOÆHHHOCTBio  nojiHBOB, 
h  Bpe^HT  TaKJKe  nepuoflHnecKH,  npeiiMynjecTBemio  KopHe-KJiyÖHenjioßaM.  Ornano  occhbio 
ohh  3ajieraiOT  TaKme  3HaHHTejiBHO  manìe  naxoTHoro  ropH30iiTa. 

Hanöojiee  umpoKiie  apeajiBi  Bpe^HOCTH  HMeiOT:  Pentodon  dubius  Ball.,  Blitopertha 
variabilis  Ball.,  Cyriopertha  glabra  Gebl.,  Polyphylla  irrorata  Gebl.  c  noflBHftOM  tri¬ 
dentata  Rtt.,  P.  alba  Pali.,  Ampkimallon  solstitialis  mesasiaticus  Medv. 

HMeiOT  MeHBHie  apeajiBi  Bpe^HocTH,  hjih  o6pa3yiOT  6ojiee  JiOKajiBHBie  on  aria, 
ho  TaKme  MecTaMH  chjibho  Bpe^HT:  Pentodon  bidens  Pali.,  Anomala  vittata  Gebl., 
c  HOflBHflaMH  metonidia  Rtt.  li  calliura  Rtt.,  Adoretus  nigrifrons  Stev.,  Lasiexis  dilati- 
collis  Ball.,  Pectinichelus  rhizotrogoides  Ball.,  Chioneosoma  schestoperovi  Sem.  & 
Medv.,  Amphimallon  glabripennis  Ball. 

Bojibhihhctbo  bh^ob  npnyponeHo  jihihb  K  onpe/jejieHHOMy  THny  noxiB  n  Bpe^HT 
BceM  B03/i¡ejiBiBaeMBiM  Ha  hhx  KyjiBTypaM.  HeKOTopBie  ÖJiaroftapa  ocoöeHHocTHM  cboch 
ôïïojiothh  CTporo  npnyponeHBi  k  onpeftejieHHoii  KyjiBType.  npiiMepoM  nocJie^imx  hb- 
JineTCH  H3MeHHHBBiii  xpyipHK  ( B .  variabilis).  Onara  pa3MiiomeHHH  xpynpiKa  npnypo- 
neHBi  k  onaraM  npoii3pacTaHHH  ^hkhx  MaKOB,  sacopmoiipix  npeHMyipecTBeHHo  nojin 
03HMBIX  3epH0BBix.  reHepaipia  Bpe^HTejiH  o^HOJieTHHH.  JlëT  npoHcxo^HT  b  nepnofl;  Mac- 
coBoro  pBeTeHHH  MaKOB,  Ha  pBeTax  KOTopBix  myan  npoxo^HT  ,n;onojiHiiTejiBHoe  miTa- 
HHe.  Râpa  OTKJiapBiBaioTca  ria  tom  me  MaccHBe.  JlmniHKii  oTpompaioTca  mime  naxoT- 
Horo  ropH30HTa  h  yme  jieTOM  3ajieraiOT  Ha  rjiybirae  60—80  cm.  JIhhib  BecHoii  cjiepyio- 
ipero  ropa  ohh  BBixopaT  k  noBepxHocTH  noHBBi  h  onyKJiHBaioTCH  3pecB  eipe  30  nanajia 
ceBa  npoBBix  hjiii  b  Hanajie  aToro  nepnopa.  Ilepep  OKyKJiHBaimeM  jihhhhkh  oneiiB 
chjibho  mmpempaiOT  03HMBie  noceBBi,  TeM  6ojiee  hto  hx  hhcjichhoctb  b  onarax  MomeT 
ÆOCTHraTB  240—290  oco6en  na  1  m2. 

JJjia  JiHKBH^apHii  onaroB  pa3MHomenHH  xpyipHKa  b  3aBiiciiMocTii  OT  ero  nncJieH- 
HOCTH  h  npHHHToro  pjia  KyjiBTypBi  ceBOo6opoTa  B03MOHÌHO  hjih  ocTaBJieHiie  3apamen- 
Horo  nojiH  nop  neprnin  nap,  hjiii  saMeHa  03Hmbix  hpobbimh  c  npHMeneHHeM  ponojiHH- 
TeJiBHBix  Mep  npoTHB  3acopeHHOCTH  ManaMH.  9c|)(|)eKTHBH0  TaKme  BBepemie  b  ceBO- 
oöopoT  noceBa  MHorojieTHiix  TpaB. 


(POPMHPOBAHHE  3HT0M0H,EH030B  nOJIEBBIX  KyJIBTYP 

V.  Skuhravÿ  —  B.  CKyrpaBBi 
(Üstav  entomol.,  Praha,  CSSR) 

Pa3BHTHe  h  npHcnocoÖJieHHe  HaceKOMBix  k  ORpyrnaiomen  cpepe  nponcxopiuio  b  Te- 
neHHe  MHJIJIHOHOB  JieT,  H3  KOTOpBIX  TOJIBKO  HeCKOJIBKO  HOCJie^HHX  TBICHneJieTHII,  OTMe- 
neHHBix  HanajioM  3eMJiepejiHa,  npnHapjiemaT  HCTopHnecKon  anoxe. 

HejiOBeK,  yjiynmaa  OTÖopoM  OTpejiBHBie  bhpbi  pacTeHHH,  ropmix  pjia  nponiiTaHHH, 
CTaJI  BBICeHBaTB  H  BBICamHBaTB  HX  B  pa3HBIX  naCTHX  MHpa.  npH  OÖpaÖOTKe  B03paCTaiO- 
ipiix  c  TeneHHeM  BpeMeHH  njioipafleñ  nepBiiHHBiH  pacTiiTejiBHBiii  noKpoB,  SoraTBin 
BHflaMH,  3aMem;aeTCH  MOHOKyjiBTypaMH,  a  nepBiinHaa  (|ayHa  HaceKOMBix  h  ^pyrnx  6ec- 
n03B0H0HHBIX  3HaHHTeJIBHO  H3MeHHeTCH.  HoflpoÖHBie  paÖOTBI  COBeTCKHX  aiITOMOJIOrOB, 
HaßjnoAaBmHX,  b  nacTiiocTH,  MOHOKyjiBTypy  nmemipBi,  noceaHHoii  Ha  MecTe  pacnaxan- 
Hoii  pejiHHBi,  nocBHipeHBi  TeneiiHio  h  pa3BHTHio  aToro  npopecca. 

1.  HeKOTopBie  bh^bi  Hcne3aiOT  coBceM,  TaK  KaK  imMeHHBiHHeca  ycjioBHa  Ha  o6pa- 
6aTBIBaeMBIX  nojinx  He  COOTBeTCTByiOT  HX  mH31ieHHBIM  TpeÔOBaHHHM. 

2.  3HanHTejiBHaH  nacTB  bh^ob,  OKasaBmncB  b  MeHee  ÔJiaronpiiHTHBix  ycjioBiiax  hcm 
paHBme,  yMeHBmaioTCH  b  hhcjichhocth.  Hhcjichhoctb  flpyrnx,  HaoöopoT,  B03pacTaeT, 
ocoôeHHo  Tex,  KOTopBie  CBH3aHBi  c  copiiHKaMii  h  3JIH  KoxopBix  oöpaöoTKa  yjiynmnjia 
B03MOJKHOCTH  pa3MHomeHHH  hjih  ocBoôo^Hjia  hx  OT  HeKOTopBix  ecTecTBeHHBix  BparoB. 

3.  HeMHorne  bh^bi,  H36aBiiBmHCB  ot  nacTH  cboiix  ecTecTBeHHBix  BparoB  h  oKa.aaB- 
uiHCB  b  ycjiOBHHX  MOHOKyjiBTypBi,  ôojiee  ÖJiaronpHHTHBix,  neM  b  nepBiinHBix  MecTax  o6h- 
TaHHH,  chjibho  pa3MHomaioTCH  h  cocTaBjiHiOT  75—96%  Beerò  HacejieHHH  HaceKOMBix. 
B  öojiBiHHHCTBe  cBoeM  3TH  bh^bi  BecBMa  njiacTHHHBi:  Pegomyia  betae  Ha  caxapnoii 
CBeKJie,  Oscinella  frit  Ha  3epHOBBix,  pH3  bii^ob  TJieii  h  t.  3.  Mop^ojiorunecKii  orni  eru;e 
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hg  bhojihg  c^opMHpoBajiHCfc,  a  npopecc  npiicnoco6jieHiiH  k  pacTemmM-xoaneBaM  y  hhx 

npOHCXO/THT  II  b  HacTOHipee  BpCMH. 

M3  nepBHBHBix  caMoperyjinpyioinpixcH  u¡eH030B,  rpe  pepKo  HaÖJiiopaeTCH  MaccoBoe 
pa3MH0>K0HHe  OTpeJIBHBIX  BHpOB,  B  MOHOKyJILType  B03HIIKai0T  H,eH03BI  6e3  CaMOperyjIH- 
mra,  HMeiomne  ckjiohhoctl  k  rpapapnHM  HaceKOMBix  —  TeM  b  öojitmeM  Macnrraöe  h 
naipe,  aeM  KpynHee  njiorpapu  noceBOB.  3HTOMO(|)ayHa  KyjiBTypHBix  peH030B  b  Harne 
BpeMH  COCTOHT  rjIäBHLIM  OÖpaSOM  H3  BHpOB,  nHTaiOipHXCH  HOCeBHBIMH  paCTeHHHMH, 
H3  BHPOB,  niITaiOipHXCH  COpHHKaMH,  npepCTaBIITeJieH  napa3HTOB  H  XHipHHKOB,  H3  OnBI- 
jiiiTejieH  h  cxii30<|)aroB.  B  Teaemie  nocjiepunx  pBappara  jieT  BCJiepcTBne  npiiMeHemin 
repônpnpoB  cmmcaeTCH  hiicjio  bhpob,  BCTpenaiorpHXCfl  b  MOHOKyjiBType  Ha  copHHKax, 
HTO  bjihhct  il  Ha  HiicjieiinocTB  ojmro(|)aroB  —  Hae3pmiKOB  n  xhih;hhkob. 

IIpH  H3ynCHHII  3HT0M0H;eH030B  B  OpilHaKOBBIX  nOCeBaX  6bIJIH  BBIHBJieHBI  pa3JIHHHH, 
b  HeKOTopBix  cjiyaaax  3HaaiiTejiBHBie  Kan  b  KaaecTBeHHOM,  Tan  n  KOJinnecTBemioM 
OTHoraeHHHX.  OpmiM  h 3  nepBBix  noKa3aji  sto  I\  H.  Ben-BneHKo  (1939);  BCJiep  3a  hhm 
b  nocjiepHeM  20-jieTHii  pap  aBTopoB  onpepejiHJin  sth  pa3JiHHHH  c  noMomBio  HHpeKcoB 
HpeHTHHHOCTII  II  KOHCTaHTHOCTH. 

ílpHHHH  3TIIX  HBJIOHHH  H  XOHy  KOCHyTBCH  Ha  OCHOBe  II3yaeHHH  3HT0M0Ii;eH030B  Ca- 

xapnoH  cBeKJiBi  h  KapTO(|)ejiH  h  opnoBpeMeHHo  noKa3aTB  3Haaemie  hopoöhbix  nccjiepo- 
BaHHH  pJIH  3aipiITBI  paCTeHHH.  PaSJIIIHHH  BBI3BIBäK)TCH  CJiepyiOrpHMH  npHHHHaMH: 

1)  reorpa(|)HnecKHM  nojioncemieM  —  ycJiOBHHMH  TeMnepaTypBi  n  BJianmocTH,  KOTopBie 
onpepejiHiOT  Kan  noHBJiemie,  Tan  n  apeaji  OTpejiBHBix  bhpob  naceKOMBix  n  OKa3BiBaiOT 
BJIHHHHe  Ha  pa3BIITIie  noceBOB  B  ropH30HTaJIBHBIX  H  BepTHKaJIBHBIX  npnpopHBIX  30Hax; 

2)  KOJieöaHHHMii  niicjieimocTii  rjiaBHeöinHx  bhpob  HacenoMBix. 

reorpa^nnecKoe  nojiO/KeHiie.  CaxapHyio  CBeKJiy  BBipaipnBaiOT  b  Eßpone 
OT  ÜTaJIHH  H  PyMBIHHH  lia  K>re,  PO  OlIHJIHHpHH  H  IIlBepHH  Ha  ceßepe  H  OT  HcnaHIIH 
Ha  3anape  po  Ypajia  na  BocTone.  Ha  stoh  KyjiBType  oÖHTaeT  CBBime  250  BpepHBix  bh- 
poB,  60JIBHEHHCTBO  KOTopBix  OTHOCHTCH  K  rpynnaM  Coleóptera ,  Lepidoptera  n  Hetero- 
ptera.  CBeKJiOBiinHaa  Myxa  —  Pegomyia  betae  BCTpeaaeTCH  bo  Been  Eßpone,  ho  30Ha  ee 
BpepHOCTH  orpaHiiaeHa  ropoBoä  H30TepM0H  +7—9°  hjih  +16.5—18.5°  hiojibckoh  H30- 
TGpMBI.  9tO  pOBOJIBHO  OÖlHHpiiaa  OÖJiaCTB  CpepHeH  EßpOHBI.  CBeKJIOBHHHBIH  pOJITOHO- 
chk  —  Bothynoderes  punctiventris  npoaBJiaeT  ceöa  Kan  BpepnTejiB  ocoöeHHo  b  öojiee 
CyXHX  KOHTHHOHTaJIBHBIX  OÔJiaCTHX  Ha  BOCTOKe  H  K)rO-BOCTOKe  EßpOHBI.  Xoth  OÖJiaCTB 
ero  pacnpocTpaHOHiia  Bejimca  —  ot  rpnHBHaa  po  AMypa  —  oh  HaHocHT  Bpep  rjiaBHBiM 
o6pa30M  Ha  aepH03eMHBix  noasax  lora  CCGP,  b  AHaTOjmn  (Typpna),  b  HeKOTopBix 
aacTax  BajinaHCKoro  n-Ba  h  pance  b  CpepHen  Eßpone.  HepHaa  6o6oßaa  tjih  —  Aphis 
f abete  —  HMeeT  öojiee  mnpoKiiïi  apean  h  BpepHT  no  Been  Eßpone  3a  HCKjnoaeHneM 
coBepHBix  h  KHKHBix  oöJiacTeii.  CBeKJiOBHHHaa  KpomKa — Atomaria  linearis  —  HMeeT 
cxopHBiH  xapaKTep  paciipocTpaiieHHa,  Torpa  Kan  Piesma  quadratura  BBicTynaeT  Kan 
BpepHTejiB  TO.TIBKO  Ha  orpaimaeHHOM  npocTpaHCTBe  ceßepHon  aacTii  CpepHen  EßporiBi. 
y  3THX  BHPOB  IiaceKOMBIX  eCTB  napa3HTBI  —  Hae3pHHKH  II  XHipHHKH,  HTO  TaKHîe  B  3Ha- 
aiiTeJiBHOH  CTeneHH  BjraaeT  na  cocTaB  3iiTOMO(|)ayHBi. 

Ajih  3ain;iiTBi  pacTemiii  HMeeT  öojiBinoe  3HaaeHne  3iianHe  npnaHH,  KOTopBie  orpami- 
aiiBaiOT  pacnpocTpaHeHiie  OTpejiBHBix  BpepHBix  bhpob.  HanpnMep,  CBeKJiOBHHHaa  Myxa  — 
Pegmyia  betae  b  nepnop  rpapapnn  ocoöeHHO  b  ropBi  c  noBBimemiOH  BJiancHOCTBio,  pac- 
iniipaeT  oÖJiacTB  BpepoHOCHOcTH,  orpaHnaeiiHyio  noKa3aTejiaMH  KOHTHHeHTajiBHoro  kjiii- 
MaTa,  po  ceBopHBix  onpaira  IOhchoh  Ebpohbi.  HaoöopoT,  npn  nomraceHHOH  BJiaacHOCTH 
BpepHTejiB  He  bbixopht  M3  peHTpaJiBHoä  nacra  paäoHa  oÖHTaHna  h  ocTaeTca  b  npepeaax 
ceßepHOH  aacTH  Cpepnen  EßponBi.  B  OTJiiiane  ot  CBeKJioBHHHOH  Myxn,  oöbikhobghhbih 
CRCK-noBiiaHBiii  pojiroHOCHK  Bothynoderes  punctiventris  HMeeT  npoTHBonoJioacHyio  TeH- 
penprno:  ancjieHHOcTB  ero  B03pacTaeT  ot  IOro-BocTOKa  EßponBi  b  HanpaßjieHHH  CpepHen 
EßponBi. 

reorpa(|)HaecKoe  noaoaceHiie  BjinaeT  Ha  pa3BHTne  nojieBBix  KyjiBTyp  n  aepe3  hhx  — 
na  pa3BiiTne  nacenoMBix,  KOTopoe  na  lore  EßponBi  npoxopHT  paHBme,  Ha  ceßepe  no3>Ke, 
a  Ha  6ojiee  hh3Kiix  h  öojiee  bbicokiix  ypoßnax  —  cooTBeTCTBeHHO.  Tan  nan  TeMnepa- 
TypHBie  TpeöoBaniiH  oTpejiBHBix  bhpob  nacenoMBix  n  pacTeniin  pa3jmaiiBi,  pa3BHTiie 
HaceKOMoro  onepencaeT  pasBiiTHe  pacTeHHH,  iijih,  HaoöopoT,  OTCTaeT  ot  Hero.  3Ta  3a- 
BiicHMOCTB  HMeeT  3HaaeHHe  He  tojibko  pjia  $opMHpoBaHHH  3HT0M0n;eH03a,  ho  h  pjih 
3ain,iiTBi  pacTeniiii,  orpannanBan  oÔJiacTH,  b  KOTopBix  OTpejiBHBie  bhpbi  MoryT  naHOCHTB 
Bpep.  Tan,  b  6ojiee  bbicoko  JieHcamnx  oÖJiacTnx  HexocJiOBaKim  noHBJieHne  KOJiopapcKoro 
ncyna  3HaaHTejiBHO  3ana3pBiBaeT,  h  jinanHKH  BCTpeaaiOTCH  c  hojiobhhbi  hiojih,  Korpa 
KancpBiH  KycTHK  KapTO^ejin  ynce  pa3BHT  HacTOJiBKO,  hto  yHHaToncHTB  ero  MoryT  He  Me- 
Hee  aeM  150 — 450  jinaimoK.  nosTOMy  BpepHocTB  KOJiopapcKoro  ncyna  3pecB  MHHHMajiB- 
nan  h  pa3MHO>KeHne  ero  BecBMa  cjiaôoe.  B  oßjiacTnx,  Jiencaipnx  Hnnce  (cpepHeTenjiBix), 
Ha  noeeßax  panmix  coptob  napTo^ejin  pa3BHTne  KOJiopapcKoro  ncyna  Tonce  3ana3pBi- 
BaeT  h  JinanHKii  b  onacHOM  KOJiiiaecTBe  hohbjihiotch  tojibko  ko  BpeMeHH  yöopKH  ypo- 
Hcan.  MaKCHMajiBHan  BpepoHocnocTB  npoHBJineTCH  Ha  copTax  cpepmix  h  no3pHHx 
b  TemiBix  h  yMepeHHBix  oöJiacTnx,  rpe  pa3BHTHe  JinanHOK  coßnapaeT  c  nepnopoM, 
Korpa  KycTBi  KapTOc|)ejiH  naxopaTcn  b  HaaajiBiion  $a3e  pa3BiiTHn  11  30—40  jihhiihok 
vniiaTOHcaiOT  jniCTBy,  BBisBiBaa  noTepio  po  60%  yponcan. 
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A  H  H  a  M  II  K  a  p  a  3  M  II  0  >K  e  II  ïï  H.  BaJKHHM  <|>aKTOpOM  B03HHKH0B6HHH  pa3JlHHHH 
b  3HT0M0$ayHe  oöpaöaTBiBaGMBix  njioipaAGH  hbjihgtch  hgphoahhgckog  pa3Miio>KCHHo 
OCHOBHLIX  Bpe^HTeJICli,  KOTOpoe  BB13BIBaCTCH  OTCyTCTBHGM  B  HpGAIIIGCTByiOHpiH  ncpnoA 
Acnpcccmi  oönrapiioro  KOMnjiGKca  Hac3AHHKOB  h  xhih;hhkob. 

3HaHHG  H3MCHGIIHH  3HT0M0I],GH030B  ÏÏMGGT  ÖPJIBHIOC  npaKTHHGCKOG  3IiaHGHHC  A-ttfl 
npoBGACHHH  miTGrpnpoBaHHon  öopnÖBi  c  bpgahtgjihmii  otacjibhbix  KyjiLTyp.  Htoöbi  agjio 
hg  aoxoahjio  AO  yiiH^TOJKGHHH  njiaHTapnii,  HaAO  pacnojiaraTt  cbgaghhhmh  o  cjio>kchhh 

3HT0M0HÌGH030B  II  B3aHMOOTHOIH6HHH  B  HÏÏX,  HTO  nOMOraGT  pGIUHTB  HpOÖJIGMy  ÖOpBÖBI 
c  nacGKOMLiMii  na  6ojigg  mnpoKOM  sKOJioro-pcHOTHHGCKOM  6a3Hcc. 


KAJIHOOPHMHCKAH  H1.HTOBKA  B  I05KH0H.  HACTH  CCCP 


V.  V.  Smoljannikov  —  B.  B.  Cmojilahhhkob 

( KapaHTUHiidii  jiaóoparopusi  no  najiu^opuuücKoü  lyuToene,  IlfiTusopcK,  CCCP) 

Kajin^opHHHCKan  mHTOBKa  ÖBiJia  3aBG3GHa  b  Harny  cTpaHy  b  HanaJiG  TGKyipcro 
CT0J1GTHH  Ha  HGpiIOMOpCKOG  noÔCpGHîBG  KaBKa3a,  B  päHOH  T.  COHIl,  TAG  BCTpGHGHa  BHCp- 
BBI6  B  1931  r.  G  HGpCHKâMH  H  Ca>K6HpaMH  HJIOAOBBIX  HOpOA  OTCIOAa  GG  3aBG3JIH  B  60JIGG 
CGBGpELIG  paHOHBI.  B  HaCTOHipCC  BpGMH  OHarH  BpGAHTGJIH  OÖHäpyiKGHBI  BO  MHOTHX 
MGCTaX  IO/KHOH  HaCTH  CCCP.  CTapBIG  OHarH  IPHTOBKH,  H3BGCTHBI6  Ha  AajILHeM  B0CTOK6 
iiapHAy  c  Boctohhbim  KiiTaeM,  bo3moh;iio,  hbjihiotch  poahhoh  Aamioro  BEAa. 

B  ochobhbix  onarax  coBpGMGimoro  pacnpocTpaiiGHiia  Kajm^opmiHCKan  npiTOBKa 
pa3BHBâGTCH  B  AByx  HOJIHBIX  H0K0JI6HHHX  H  HaCTHHHO  B  TpCTBGM  —  $aKyjIBTaTHBHOM. 
OhGHB  CHJIBHO  BpGAHT  HÖJI0H6,  ipyHIG,  CJIHBG  H  aJIBIHG;  BCTpGHaGTCfl  H  Ha  APyrHX  HJIO- 
AOBBIX.  II 3  JIGCHBIX  H  AOKOpaTIIBHBIX  nopOA  OTMGHGHa  Ha  ÖOHpBIIHHHKG,  BH36,  AyÖG,  TJIG- 
Ahhhh  h  AP-  Ha  aSpimocG  n  nGpcHKG  BCTponaGTCH  KpaHHG  pGAKO.  B  CGBGpHBix  paöonax 
paCnpOCTpaHGHHH  AOBOJIBHO  CHJIBHO  BpGAHT  BHHIH6. 

nOAMGHGHa  pa3HHIi;a  B  HOBpGTKAaGMOCTH  pa3IIBIX  COpTOB,  OCOÖGHHO  XOpOlHO  3aMGT- 
Han  Ha  HÖJioiiG.  HanöojiGG  chjibho  CTpaAaiOT  —  Pghgt  HiicryAa,  Bgjib(|)jigp  hîgjitbih,  Pg- 
HGT  KaCCGJIBCKHH  II  HGKOTOpBIG  APyrHe.  OtHOCHTGJIBHO  yCTOHHIIBBI  IlanHpOBKa,  Blipriffl- 
CKOG  P030B0G,  AHTOHOBKa,  BGJIB(|)JIGp-KHTaHKa  H  AP- 

B  1962  r.  B  CHCTGMG  AGHTpaJIBHOH  KapaHTHHHOH  JiaÖopaTOpHII  ÖBIJia  0praHH30Baiia 
ÜHTHropcKan  KapaHTHHHan  jiaöopaTopnn  no  Kajm<|)opHHHCKOH  iphtobkc,  ociiobhoh  3a- 
AaHGH  KOTOpoii  HBJIHGTCH  H3yHGHHG  3T0r0  BpGAHTGJIH  C  pGJIBIO  yCOBGpiHGHCTBOBailHH 
CHCTGM  ÖOpBÖBI. 

PÍ3yHGHa  aiiaTOMHH  ih;htobkh,  pa3paöarrBiBaioTCH  arpoTGXHHHecKHH,  önojiorHHGCKHH, 
XIIMHHGCKHH  II  KOMÖHHIipOBaHHBIH  MGTOABI  ÖOpBÖBI. 

Bbihchhgtch  npnpoAa  HMMyHHTGTa  höjiohh  k  ipetobkc  h  bo3mo>khoctii  ero  yciuiG- 

HHH.  B  TGHGHHG  MHOrHX  JIGT  HCnBITBIB a JIHCB  pa3JIHHHBIG  npGHapaTBI  A-TH  ÖOpBÖBI  C  KaJIH- 
cbopHHHCKOH  ipiITOBKOH.  HailÖOJIGG  3<Jh|)6KTHBHBIMH  A^H  paHHGBGCCIIHHX  HpOMBIBOK  OKa- 
3  a  JIHCB  pa3JIHHHBI6  H6(|)THHBI6  (BH3KOCTB  HG  ÖOJIGG  6.6°  HO  OMJIGpy),  a  TBKHÍ6  HGKOTOpBIG 
APOBGCHBIG,  KaMGHHOyrOJIBHBie  (caAOBBIH  KapÖOJIHHGyM)  MaCJia,  AHIIHTP00PT0KPe30JI- 

nPH  BGCGHHHX  H  JIGTHHX  OnpBICKHBaHHHX  BBIC0K03$(|)GKTHBHBIMH  OKa3aJIHCL  Q)OC- 
(ÊopopraHHHGCKHG  HpGnapaTBI  (THO$OC,  pHAHaJI,  MGTa^OC),  TOKCHHHOCTB  KOTOpBIX  3Ha- 
HHTGJIBHO  BospacTajia  npH  AOÖaBJiGHHH  Macjia,  B  BHAe  npenapaTa  30,  a  TaiuKG  CManii- 
BaiOIHHHCH  HOpOIHOK  CGBHHa  (T3K>KG  B  CMGCH  C  HpGHapaTOM  30)  H  aHaJIOr  CGBHHa 

<N°  952  (BM3P). 

Ha  KaJIH^JOpHHHCKOH  HJHTOBKG  BBIHBJIGHBI  3  BIIAa  napa3HTOB  II  3  BHAa  XHipHBIX  Hîy- 
KOB  BBIC0K03$|GKTHBHaH  AeHTGJIBHOCTB  KOTOpBIX  HpOHBJIHGTCH  JIIIHIB  B  OTAGJIBHBIX 
CaAaX.  OÔHapyHÎGHBI  TaKîKG  rpHÖBI,  BBI3BIBaK)ipn6  rH6GJIB  IH,HT0BKH  II  OaKTOpiiaJIBHOG 
3aÖ0JIGBaHH6.  HaHÖOJIGG  3$$GKTHBGH  napa3HTHHGCKHH  rpnö  —  KOHIIOTHpiiyM.  Apyroii 
rpHÖHOH  BO3ÖyA0TGJiB  —  $y3apnyM  —  npOHBJIHGT  3»6KTHBH0CTB  TOJIBKO  B  yCJIOBHHX 
BBICOKOH  BJiaiKHOCTH.  PaspaÖOTaH  MGTOA  paSMHOJKGHHH  KyJIBTypBI  rpnöa  KOIIHOTHpHyM 
B  JiaÖopaTOpHII  Ha  OTXOAax  hhmgiih.  ITpiimghghhg  3Toro  BOSöyAHTGJiH  b  npori3BOACTBOH- 
HBix  onBiTax  Ha  njioipaAH  cbbihig  200  rGKTapoB  AaJI°  xoponiHG  po3yjiBTaTBi,  OAHano 
HpHMGHGHHG  KOHHOTHpHyMa  3(|)^)GKTHBH0  TOJIBKO  npH  KOMÖHHHpOBaHHOM  MGTOAG  OOpBOBI 

(paöoTBi  A.  H.  Pguigthhoh  h  K.  A.  Poahohoboh).  „ 

Pa3paÖaTBIBaiOTCH  TaKHtG  npHGMBI  03A0p0BJI6HIIH  HIITOMHIIKOB  OT  KaJIHCpOpHHHCKOII 
ipHTOBKH  C  MHOrOKpaTHBIMH  OnpBICKHB  aHHHMIÎ  CaHÎGHpGB  lia  nOJIHX  pa3MIIOHvCHHH, 
a  TaKHÎG  C  OÖH3aTGJIBHOH  (^yMHrapiIGH  Ca>KGHpGB  nopGA  BBIHOCOM  HX  H3  IIHTOMHHKa. 

Ha  ocHOBaHHH  MaTGpnaJiOB,  noJiyneHHBix  mhotiimh  ynpoKAGHHHMH  h  KapaiiTHH- 
HBIMH  HHCHGKpHHMH,  pa3paÖOTaHa  H  yCnGIHHO  npHMGHHGTCH  Ha  IOTG  CCCP  CHCTGMa 
MGponpHHTHH  no  öopBÖG  c  KajiH^opHHHCKOH  ipHTOBKOH,  npGAycMaTpHBaioipaH  noAA^p- 
TKaiIHG  B  CaAaX  OnpGAGJIGHHOrO  ypOBHH  arpOTGXIIHKII  H  MHOrOKpaTHBIG  OnpBICKHB aHHH . 
3ïa  CHCTGMa  MGponpHHTHH  n03B0JIHGT  B  TGHGHHG  KOpOTKOTO  CpOKa  CBGCTH  BpCA  OT  Ka- 
JIII(|)OpHHHCKOH  ipiITOBKH  AO  X03HHCTBGHH0  HGOipyTHMBIX  pa3MGpOB,  HTO  H  CACJiaHO 
bo  MHonix  xo3HiicTBax  CcBGpHoro  KaBKa3a,  MojiAaBHH  h  YnpaiiHBi. 
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0  BHßOBOM  COCTABE  KOTKEEJJOB  ( COLEOPTERA ,  DERMEST1DAE) 
B  3EPHOCKJIAAAX  lOÎKHOrO  KA3AXGTAHA 


E.  A,  Sokolov  —  E.  A.  Cokojiob 
(Ka3axcKUÜ  uhctutijt  3aiyuTbi  pacrenuü,  AjiMa-Ara,  CCCP) 

06cjieji,OBaHHH  3epHOCKJiaAOB  c  pejiBio  onpeAejieHHH  bhaoboto  cocTaBa  cKJiaAcmix 
Bpe^HTejieH  hpoboahjihcb  b  AjiMa-ATiracKOH,  ^JKaMÖyjiBCKoii  h  HiiMKeiiTCKOH  o6ji.  Bec- 
Hon  h  jieTOM  1965—1967  ir.  B  peayjiBTaTe  BBiHBJieHti  cjie^yiomne  16  bhaob  Koæee.n.oB: 
Dermestes  frischi  Kug.,  D.  undulatus  Brahrn.,  Attagenus  simulans  Sois.,  A.  angustatus 
Ball.,  A.  gobicola  Friv.,  A.  cyphanoides  Reitt.,  A.  megatoma  F.,  A.  suspeciosus  Sols., 
Trogoderma  oothecophilum  Chan  et  Sin,  T.  variabile  Ball.,  T.  glabrum  Hbst.,  Anthre- 
nus  flavidus  Sols.,  A.  picturatus  Sols.,  A.  minor  Woll.,  A.  coloratus  Reitt.,  Thylodrias 
contractus  Mötsch.  Bce  ohh  coôpaHBi  Ha  3epHonpoAyKTax  b  <$a3e  jihhhhkh  h  Bocnn- 
TaHBi  30  HMaro  b  JiaöopaTopHBix  ycjiOBHHX  Ha  Tex  me  npo^yKTax.  Bh^bi,  oKasaBumecn 
b  CKJiaflax  cjiynamio,  ne  npiiBogHTCH. 

B  pe3yjiBTaTe  ii3yneHHH  HeKOTopBix  ÔHoaKOJiornnecKHx  ocoôeHHOCTeü  h  Bpe^oHoc- 
HOCTH  BBIHICHa3BaHHBIX  BHAOB  B  HpiipO^e,  B  yCJIOBHHX  CKJia^OB  II  B  JiaÔopaTOpHBIX  yCJIO- 
BiiHx  MBi  npimijiii  K  cjieAyioipeMy  3aKJnoHeHiiio. 

Bhabi  poga  Dermestes  —  ^aKyjiBTaTiiBHBie  <|)HTO$arH.  Ilpn  HeÔJiaronpHHTHBix  ycjio- 
BIIHX  CpegBI  MOryT  pa3BHBaTBCH  TOJIBKO  lia  paCTHTeJIBIIOH  nilipe  C  OTHOCIÏTeJIBHO  BBICOKHM 
coAepiKaimeM  Bjiara.  B  cjiynae  nenpaBiuiBHoro  xpaHeHHH  3epHonpogyKTOB  —  cBipoe  noMe- 
m;eHHe,  nona^aHiie  b  xpaioiJinipe  aTMoc^epiiBix  oca^KOB  —  pa3Jiaraioii[,HecH  pacTHTejiB- 
nBie  öejiKH  npHBJieKaiOT  H3  npnpoAHBix  pe3epBan,HH  hjih  coceflHHX  noMeipemm  >KyKOB  11 
jihhhhok  KOHvee^OB,  KOTopBie  noBpeniAaiOT  xpamiMyio  npo^ynpnio.  OTKJiagKii  hiih;  11a 
pacTHTejiBHyio  ninny  b  ycjiOBHHX  CKJiaAOB  HaM  naÔjnogaTB  He  npuxo^HJiocB. 

IlpencTaBHTejiH  poAa  Anthrenus  He  hbjihiotch  cepnesHBiMH  Bpe^HTejiHMH  3anacoB 
ß  cHjiy  CBOHX  6no3KOJiorHHecKiix  11  Mop^ojioriinecKHX  ocoôeHHOCTeii.  ÜMeeTCH  b  BH^y 
b  nepByio  onepe^B  OTpiipaTejiBHBin  $OTOTponn3M  jihhhhok  h  HecnocoônocTB  hx  nepe- 
gBiiraTBCH  cpegn  CBinynHx  npo^yKTOB.  B  npupogHBix  ycjiOBHHX  ohh  oôbihho  niiTaiOTCH 
KapoTHHcogep/KamHMH  BemecTBaMH  (rnepcTB,  nyx,  nepo)  hjih  MepTBBiMii  naceKOMBiMH. 
Cboio  nnupeByio  cnepuajiiisapHio  ohh  coxpaHHioT  h  b  noMemeiiHHX,  hbjihhcb  onacHBiMii 
Bpe^HTeJIHMII  pa3H006pa3HBIX  H3geJHIH  113  mepCTH,  My3eHHBIX  H,eHHOCTeH  H  3HTOMOJIO- 
rimecKHX  KOJiJieKpim.  Thylodrias  contractus  Motsch.  oÔHTaeT  nofl  hojiom,  b  TperpHHax 
cieH  h  ira  nojiy  noMeipeimn,  npeAHOHHTan  MajiOAOCTynHBie  h  TeMHBie  Mecía.  Kanon- 
jihôo  cepBe3HOH  yrpo3Bi  æjih  3epHOCKJiaflOB  He  npeffCTaBJineT. 

Bce  bhabi  yKa3aiiHBix  BBime  pogOB  pacnpocTpaHeHBi  no  Been  30He  lOiKHoro  Ka3ax- 
CTana.  HcKjnoneHHeM  hbjihiotch  Anthrenus  minor  Woll.  h  A.  coloratus  Reitt.,  Haii^eH- 
HBie  jihhjb  11a  lore  RnMKeHTCKOH  oôJiacTH. 

Bhabi  poAa  Attagenus  TaKHîe  oônapyiKeHBi  b  CKJiaAax  no  Been  30He  h  ^ojibko 
A.  cyphanoides  Reitt.  He  BCTpenaeTCH  BocTOHHee  xpeÔTa  Kapa-Tay,  a  apean  A.  mega- 
toma  F.  orpaHHHen  npeAropHon  AjiMa-ATimcKOH  30HOH. 

Cpe^H  bhaob  po^a  Attagenus  ajih  30hbi  Cpe^Heñ  A311H  h  lomioro  Ka3axcTaHa  nan- 
5ojiee  onacriBiM  BpeAirrejieM  3epHa  h  3epHonpoAyKTOB  HBJineTCH  A.  simulans  Sols.  Bha 
mohobojibthhhbih.  npnpoAHBie  pe3epBan,HH  —  rae3Aa  pa3JiHHHBix  htiih;.  3apa>KaeT 
CKJiaAM  h  AaeT  BBiconyio  hhcjichhoctb  nonyjiHH,HH,  pa3BHBancB  tojibko  Ha  pacTHTejiBHOH 
muge.  A.  cyphanoides  Reitt.  b  npeAenax  apeajia  nrapoKo  pacnpocTpaHeH  b  cKJiaAax, 
pa3BHBaeTCH  b  Aßyx  reHepaipiHX  h  AaeT  MaccoBoe  3apaiKeHHe  pacTHTejiBHOH  npoAyK- 
piiii,  ocoöeHHO  KOMÖHKopMOB  npii  A-aHTejiBHOM  xpaHeHHH.  Attagenus  lobatus  Rosenh. 
(=A.  byturoides  Sols.),  KOTopBin  HeoAnonpaTHo  hphboahach  phaom  aBTopoB  KaK  Bpe- 
AHTejiB  3epnonpoAyKTOB  A-an  CpeAHen  Ashh  h  Ka3axcTaHa,  ne  HaiiAeH  hh  b  noMein;e- 

HHHX,  HH  B  npnpOAe.  ÜO-BHAHMOMy,  9TH  yKa3aHHH  OHIHÔOHHBI  H  HB.ÏÏHIOTCH  CJieACTBHeM 
HenpaBHJiBHOH  AHaraocTiiKH  bhaob. 

IlpeACTaBHTejiH  poAa  Trogoderma  A-an  ioîkhbix  panonoB  CCGP  hbjihiotch  Haiiôojiee 
onacHBiMii  h 3  Bpc'AHBix  3epHOHAHBix  KOHceeAOB.  Ohh  cnocoôiiBi  AaBaTB  BBiconyio  hhc- 
jieHHocTB  nonyjiHpHH,  pa3BHBancB  bo  mhotex  noKOJieHHHX  tojibko  Ha  pacTHTejiBHOH 
npoAyKpiiH.  ÜMeioT  orpoMHoe  npeHMyrpecTBo  nepeA  KOHKypeHTHBiMH  BiiAaMii  —  BpeAn- 
TejiHMH  sanacoB,  Tan  KaK  cnocoôiiBi  pa3MHOHîaTBCH  Ha  npoAyKTax,  HMeiomiix  BJianî- 
iiocTB  9—11%.  Haiiôojiee  BpeAOHOceH,  ninpoKo  n  HOBceMecTHo  pacnpocTpaHeH  b  CpeA- 
Men  A3HH  h  Ka3axcTane  T.  variabile  Ball.  {  —  T.  persicum  Pic),  npHHHMaBmriHCH  paHee 
Phaom  aBTopoB  3a  T.  versicolor  Creutz.  T.  oothecophilum  Chan  et  Sin,  onncamiBiH 
b  KnTae  b  1966  r.,  ninpoKo  pacnpocTpaHeH  b  pernone  b  CKJiaAax  h  b  npnpoAe.  BpeAHT 
3epHonpoAyKTaM  h  ocoSemio  xjiohkobbim  mpoTaM  h  komôhkopmbm  npn  A-anTOJiBHOM 
xpaneHHH.  T.  glabrum  Hbst.  OTMenen  jihhib  b  r.  Ajma-ATa.  B  npnpoAe  He  HaHAeH; 
BepoHTHo  bua  3aB03H0H.  T.  granarium  Ev.  —  KanpoBBiii  HîyK  —  b  IOjkhom  Ka3axcTane 
ne  oÔHapyiKeH.  Mbi  naxoAHJiH  jihihb  MepTBBix  H^yKOB  3Toro  bhaa  b  npo^yMiirupoBaH- 
HOH  napTHii  HMnopTHBix  6060B  KaKao  h 3  PaiiBi,  nocTymiBineH  b  Ajma-ATy. 
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THE  PEA-MOTH  ( LASPEYRES1A  NIGRICANA  STPH.) 
AND  THE  SPRING-CLIMATE 


» 


A.  Stenmark 

(Statens  växtskyddsanstalt,  Sweden ) 

At  the  Swedish  National  Institute  for  Plant  Protection  an  investigation  of  the 
pea-moth  has  been  going  on  for  some  years.  A  part  of  this  has  been  devoted  to 
a  study  of  the  development  of  the  hibernated  larvae  in  spring  and  early  summer. 
This  has  been  done  in  the  laboratory  and  in  the  field. 

The  trials  in  the  laboratory  have  been  made  at  eleven  constant  temperatures 
(from  +2.8  to  +27.0°  C)  and  at  two  relative  humidities  (74  and  95%).  In  these 
experiments  we  have  got  information  about  the  effect  of  climatic  conditions  on  the 
per  cent  of  hatced  pupae  and  the  rate  of  development. 

The  most  favorable  temperatures  were  17 — 20°,  when  about  75%  of  the  larvae 
completed  their  development.  Below  and  above  these  temperatures  only  a  few  per 
cent  of  the  animals  hatched.  At  20.0°  there  was  no  difference  between  the  two  rela¬ 
tive  humidities  but  at  16.6 — 16.9°  almost  no  moths  hatched  depending  on  a  rich 
growth  of  fungi.  At  21.9°  a  smaller  number  of  pupae  hatched  in  the  low  humidity 
than  in  the  high  one.  To  test  the  effect  of  an  early  and  a  late  spring  some  trials 
were  started  at  different  times.  That  means  that  the  larvae  were  stored  at  a  tempera¬ 
ture  below  +5.0°  until  the  experiment  was  started  and  then  place  in  a  temperature 
suffirent  for  development.  We  did  not  get  any  significant  difference  in  the  per  cent 
of  hatched  pupae  between  experiments  started  on  the  21st  of  April,  24th  of  May  and 
26th  of  June. 

The  experiments  under  constant  conditions  showed  that  there  in  a  strong  rela¬ 
tion  between  temperature  and  the  rate  of  development  of  the  larvae  in  spring.  The 
mean  for  the  length  of  development  at  the  optimum  temperature  range  (17 — 20°) 
is  30  days.  The  relative  humidity  had  no  effect  of  practical  importance  on  the  rate 
of  development  and  the  same  can  be  said  about  the  trials,  which  were  started  at  dif¬ 
ferent  times.  If  we  plot  the  length  of  development  at  different  temperatures  in  a  dia¬ 
gram  our  results  give  a  curve  very  similar  to  the  hyperbola  found  for  several  other 
insects.  The  reciprocal  of  this  hyperbola  is  a  straight  line.  In  our  case  we  found 
this  line  by  calculating  the  regression  line  for  the  different  trials.  The  point  where 
this  line  cuts  the  temperature  axis  of  the  diagram  is  the  theoretical  threshold  of  de¬ 
velopment  which  for  the  pea-moth  means  9.0°.  This  gives  a  thermal  constant 
of  339  day-degrees. 

In  1961 — 1968  the  hatching  of  the  pea-moth  was  studied  in  the  field.  A  prelimi¬ 
nary  calculation  of  the  sums  of  temperatures  (air-temperature)  for  these  observations 
shows  that  a  threshold  of  9.0°  gives  the  most  constant  figure  and  that  means 
201  ±15  day-degrees.  The  difference  between  the  laboratory  trials  and  the  field  trials 
may  be  caused  by  the  stimulating  effect  of  the  fluctuating  temperature  on  the  de¬ 
velopment  in  the  field.  The  continued  working  of  our  results  will  show  if  a  calcu¬ 
lation  of  sums  of  temperatures  can  be  used  to  estimate  the  need  of  a  chemical 
treatment  and  the  timing  of  this  one. 


URSACHEN  DER  MASSENERSCHEINUNG  VON  TRIBOLIUM  CASTANEUM  HBST. 

UND  EINIGER  ANDEREN  SCHÄDLICHEN  INSEKTEN  AUF  EINGELAGERTEN 

SONNENBLUMENSAMEN  IN  JUGOSLAWIEN 

T.  Stojanovic,  V.  Kosova  c,  A.  Stankovic, 
(Landwirschaftliehe  Fakultät,  Novi  Sad,  Jugoslawien) 

Vom  Jahre  1962  an  wurde  in  den  Vorratsräumen  des  eingelagerten  Sonnenblu¬ 
mensamens  eine  massenhafte  Erscheinung  von  Insekten,  vor  allem  Tribolium  casta- 
neum,  festgestellt.  Nebst  dieser  waren  noch  17  Arten  vertreten,  von  denen  als  wich¬ 
tigste  zu  erwähnen  wären:  Cryptolestes  ferrugineus  Steph.,  C.  pusillus  Schön.,  Ahas¬ 
vérus  advena  Waltl.,  Typhaea  stercorea  L.  Diese  Erscheinung  wurde  im  Verlauf  der 
Jahre  1965  und  1966  eine  besondere  Aufmerksamkeit  gewidmet,  bei  welcher  Gelegen¬ 
heit  Insektenpopulationen  in  einem  Großteil  von  Lagern  mit  Sonnenblumensamen 
wahrgenommen  wurden.  In  einigen  Lokalitäten  verzeichnete  man  mehr  als  1.ÜÖ0  In¬ 
sekten  in  einer  Durchschnittsprobe  von  1  kg.  Durch  Analyse  dieser  Erschenigungsur- 
sachen  gelangte  man  zu  folgenden  Schlußfolgerungen: 

1)  Seit  dem  Jahre  1962  begann  die  intensive  Einführung  russischer  Sonnenblu¬ 
mensorten  mit  einem  hohen  Ölgehalt. 
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2)  Zu  gleicher  Zeit  steigerten  sich  bedeutsam  die  mit  dieser  Pflanzen  bebauten 
Bodenflächen  und  auch  die  Gesamterträge  (im  Jahre  1962  —  161.000  Tonnen,  im  Jahre 
1965  —  265.000  Tonnen  Sonnenblumensamen). 

3)  Infolge  solcher  Umstände  waren  die  Ölfabriken  gezwungen  die  Verarbeitungs¬ 
und  auch  die  Einlagerungsperiode  des  Sonnenblumensamens  bedeutend  zu  verlängern 
(im  Jahre  1962,  zum  Beispiel,  dauerte  die  Verarbeitungsperiode  229  Tage  und  im 
Jahre  1965  dauerte  sie  314  Tage). 

4)  Der  ungenügende  Lagerraum  hatte  zur  Folge,  daß  der  Sonnenblumensamen 
auch  in  unzulängliche  Magazine  gelagert  werden  mußte,  dabei  auch  in  relativ  dicken 
Schichten  (In  Bodenmagazinen  auch  über  4  m.). 

5)  Außerdem  wurde  in  den  Vorratsräumen  Sonnenblumensamen  mit  größerem 
Feuchtigkeitsgehalt  eingelagert,  wodurch  eine  intensive  Erwärmung  des  Produkts 
verursacht  wurde  (bis  ca.  40°  G  in  Bodenmagazinen,  bzw,  sogar  bis  70°  G  in  Silo¬ 
zellen). 

6)  Gleichzeitig  kam  es  zu  Änderungen  im  Ernteverfahren.  Die  Anwendung  von 
Dreschmaschinen  wurde  aufgelassen  und  Mähdrescher  eingeführt.  Dies  verursachte 
eine  prozentuelle  Steigerung  mechanisch  beschädigter  Sonnenblumensamen  (sogar 
mehr  als  15%,  während  bei  Dreschmaschin  diese  Beschädigung  nur  ca.  3%  betrug). 

Alle  diese  Ursachen  schufen  optimale  Bedingungen  zur  raschen  Entwicklung  und 
Vermehrung  der  angeführten  Insekten. 


BJIHflHHE  OPÖBIEHHH  HA  H3MEHEHHE  BPEßHOH  9HTOMOO>AyHbI 
H  HEKOTOPLIE  OCOEEHHOCTH  PA3BHTHH  rJIABHEHHIHX  BPEJfHTEJIEH 

OPOniAEMOH  nniEHHIJbl 

P.  I.  Susidko,  A.  Ph.  Tschebotarev  —  n.  H.  CycHflKO,  A.  O.  HeßoTapen 
(Bcecojü3Ubiü  HaijHHo-uccjiedoearejihCKUü  uHcruryr  Kynypysu,  Unenponerpoecn,  CCCP) 

B  pe3yjitraTe  MHorojieTiiiix  HccaegOBamiH,  npoBegeHHBix  iiaMH  b  XepconcKoü  h 
IÍHKOJiaeBCKon  oÖJiacTHX  b  1951 — 1967  rr.,  ycTaHOBJiena  HgeHTHUHOCTB  BHgoBoro  cocraßa 
BpegHon  3HT0M0$ayHbi  nmemigBi  Ha  opomaeMBix  h  HeoponiaeMtix  yaacTKax.  BinecTe 
c  TeM  öojibhihiictbo  BpegHBix  BHgoB  no-pa3HOMy  pearHpoBajio  Ha  opomeHHe  ii3Mene- 
imeM  CBoen  HHCJieHHocTH.  no  3T0My  HOKa3aTejno  Bpegirreaen  nmeHHgBi  mohuio  pa3ge- 
jiHTB  Ha  3  rpynnBi: 

1.  BugBi,  uHCJiermocTB  KOTopBix  npeoÖJiagaeT  Ha  hojihbhoh  nineHiige:  Mayetiola 
destructor  Say,  Oscinosoma  frit  L.,  O.  pusilla  Meig.  h  gpyrne  3JiaKOBBie  Myxn,  creöjie- 
BBie  h  JincTOBaa  xaeöiiBie  ÖJiomKH,  Lema  melanopus  L.,  rnyKH  ceM.  Elateridae,  3JiaKO- 
BBie  ngraagKH,  Aelia  acuminata  L.,  Notostira  erratica  L.,  JincTOBBie  tjih,  TpnncBi, 
Gryllotalpa  gryllotalpa  L. 

2.  BngBi,  HHCJieHHocTB  KOTopBix  yMeHBmaJiacB  Ha  opomaeMBix  yaacTKax:  >KyKii 
ceM.  Tenebrionidae  h  ceM.  Alleculidae ,  JKyKH  p.  Anisoplia,  Trachelus  tabidus  F.,  Cal- 
lipiamus  italicus  L. 

3.  BngBi  c  neycTOHHHBOH  pa3HHii;eH  b  aiicaeHHOCTii  Ha  opomaeMBix  h  HeopomaeMBix 
ynacTKax:  Zabrus  tenebrioides  Goeze,  Z.  blapoides  Creutz.,  KJionBi  p.  Eurygaster , 
Euxoa  segetum  Schiff. 

HecMOTpa  Ha  to  uto  opomeHHe  cnocoöcTByeT  HaiionaeHHio  uHcaermocTH  paga  Bpeg- 
HBix  BHgoB  (nepBaa  rpynna),  oho  MomeT  öbitb  $aKTopoM  HenTpajra3aipm  BpegOHOC- 
HOCTII  OTgeJIBHBIX  113  HIIX.  ÉaiHHMH  Ha6.THOgeHHHMH  yCTaHOBJieHO,  UTO  nOBpeîKgeHHBie 
recceHCKOH  Myxou  opomaeMBie  pacTeima  03hmoh  mnemigBi  ckjiohhbi  He  tojibko  k  ho- 
BBimeilHOH  KyCTHCTOCTH,  HO  H  K  gOHOJIHHTeJIBHOMy  06pa30BaHHK)  HHJKHHX  y3JIOB  Ky- 
IgeHHH  C  npOgyKTHBHBIMH  CTCÖJIHMH.  AÖCOJHOTHBIH  BeC  3epeH  OpOHiaeMOH  nmeHHUBI 
npn  HHTeHCHBHOCTH  noßpemgeHHa  2.8  6biji  41.5  r,  a  HeopomaeMOH  npn  hht6hchbhocth 
noBpemgenHa  1.7  —  35  r. 

HacTo  nonagaa  b  ycjioBna  3acymjiHBoro  iora  b  rjiyöoKyio  h  npogojmmTejiBHyio  ge- 
npecciiK),  pa3BHTHe  recceHCKOH  Myxn  Ha  opomaeMBix  seMJiax  npoxogHT  öojiee  aimiBHO 
h  Bcerga  npn  öoaee  bbicokoh  hhcjichhoctii.  rnöejiB  hhh,  npn  oceHHeü  aügeKJiagKe 
b  1967  r.  na  opomaeMoü  nmeHHge  cocraBHJia  30.3%,  a  Ha  HeopomaeMOH —  71.7%.  B  cnjiy 
HecBoeßpeMeHHoro  noaBJieiiHa  BCxogOB  oshmoh  mnemagBi  na  HenojiHBHBix  yaacTKax 
HOBpemgeHHOCTB  pacTeiiHH  oöbiuho  OTMeaaeTca  egHHHUHaa,  a  na  opomaeMBix  nojiax 
OHa  gocTurajia  85.7%  npn  hjiothocth  jihuhhok  h  nynapneB  2443  3K3.  na  1  m2.  3iiauii- 
TejiBHaa  aacTB  jihuhhok  BecenHero  noKOJieHHa  (b  1967  r.  —  24.1%))  b  öorapHBix  ycao- 
bhhx  gnanay3HpyeT  gjiHTejnmoe  BpeMa,  impegno  go  BecHBi  caegyioigero  roga  hjih 
raoneT  ot  BBicBixamia  (b  1957  r.  go  45—49%)).  nagaanga.  nmemigBi  na  opomaeMBix 
noaax,  KOTopaa  oöbihho  OTcyTCTByeT  na  öorape,  nepegKo  ÖBiBaer  3apaa<eHHOH  go  90  %0. 

HaKonaemie  recceHCKOH  Myxn  b  ycaoBiiax  opomeHna  cgep>KHBaeTca  3HT0M0(|)araMH, 
aKTiiBHOCTb  KOTopBix  Bcerga  (HHorga  b  2  pa3a)  ÖBijia  öoaee  bbicokoh,  aeM  Ha  6orape. 
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HaMH  OTMeneHBi  bhæbi:  Merisus  destructor  Say,  Platygaster  minutula  D.  T.,  Euptero- 
malus  micropterus  Lind.,  Eupelmus  microzonus  Foerst.,  Eupelmella  vesicularis  Retz., 
Pediobius  metallicus  Nees. 

Ha  nojiHBHLix  MaccHBax  KOHpeHTpnpyeTCH  HiBegCKaH  Myxa.  Ha  100  B3MaxoB  cau- 
KOM  npn  KomemiH  b  nepnofl;  MaKCHMyMa  JiëTa  3^eci>  BBUiaBjiHBajiocB  86,  a  na  6orape 
2—3  MymKH.  noBpeHífteiraocTB  pacTeHHH  oshmoh  nmeHiipBi  cooTBeTCTBeimo  cocTaBjiHJia 
12.4  h  5.1%.  OcoöeHHo  Miioro  niBe^CKOH  Myxii  Ha  nagajraqe  opomaeMBix  3JiaKOB 
(AO  40%  n  öojitme  noBpeæ^eHHBix  pacTemiii). 

3acejieHH0CTB  pacTeHHH  opomaeMon  nnieHHii,Bi  jihctobbimh  3JiaKOBBiMn  tjihmti  'ÖBiJia 
Bcer/ja  6ojiee  bbicokoh  (b  1966  r.  —  39%),  neM  HeopomaeMoñ  (5%).  OceHBio  1967  r. 
pacTeHHH  03HM0H  nnieHHipbi  6bijih  3apaœeHBi  KopHeBon  TJien  go  60%,  a  na  öorape  rr 
He  ÖBIJIO  COBCeM. 

npeoÖJiaAalomHM  bhaom  xjieÖHBix  ÔJiomeK  ÖBijia  Phyllotreta  vittula  Redt.,  HiicJieH- 
HOCTB  KOTopoií  ÖBijia  na  opomaeMon  nineHnpe  52 — 72,  a  Ha  HeopomaeMoñ  —  3—5  3K3. 
na  100  B3M3XOB  caunoM.  CnjioHiiioe  noBpem^eHHe  nanajiHpBi  OTMeua.nocB  HeoAHOKpaTHO 
(1954,  1958,  1967  it.),  b  MecTax  ckohjichkh  hjiothoctb  myKOB  Aocrarajia  732  hit. 

Ha  1  M2. 

Ha  pacTeniiHX  opomaeMon  nmeHnpBi  öbijio  öojiBine  TpnncoB,  cpe^n  KOTopBix  npe- 
o6jia,n;aji  Haplothrips  tritici  Kurd.  B  1964  r.  na  nojiHBHBix  h  HenojiHBHBix  ynacTKax 
6bijio  3acejieno  cooTBeTCTBGHHo  71  h  29%  pacTeHHH  npn  cpe/pien  hht6hchbhocth  3ace- 
JieHHH  11.6  H  6.3  3K3.  Ha  1  KOJIOC. 

CyMMapHoe  KOJinuecTBo  bhaob  myKOB  mejmyHOB,  KOTopBie  coónpajincB  nop;  jiob- 
hiimh  KyuKaMH,  Aocrarajio  Ha  opomaeMBix  nojmx  2239  mT.,  a  Ha  HeopomaeMBix  —  27. 
noBBimeHHan  BJiaraiocTB  nouBBi,  BBe^emie  noHmiiBHBix  noceBOB  npn  opomeHHii  neöjia- 
rOnpHHTHO  CKa3BIBaiOTCH  Ha  pa3BIITHH  HHIi;  II  MOJIOflBIX  JIHHHHOK  XJieÚHBIX  /KyKOB,  XJie6- 
HOIÌ  H{y>KeJIHH,BI,  03HMOH  COBKH. 


RECHERCHES  POUR  DÉTERMINER  LA  MÉTHODE  D’AVERTISSEMENT 
DES  TRAITEMENTS  ET  DE  LA  LUTTE  CHIMIQUE  CONTRE  LA  MOUCHE 
DES  CERISES  ( RHAGOLETIS  CERASI  L.)  DANS  LA 
RÉPUBLIQUE  SOCIALISTE  ROUMANIE 


V.  $  u  t  a 

(Inst.  Agron.  « N .  Bàlcesku»,  Bucureçti,  Romania) 

En  Roumanie,  l’insecte  Rhagoletis  cerasi  est  l’ennemi  le  plus  important  des  ce¬ 
rises  à  mûrissement,  tardif.  Ce  ravageur  a  attaqué  entre  les  années  1951  et  1967, 
35 — 100%  des  fruits  des  arbres  non  traités. 

Pendant  la  période  1951 — 1967,  on  a  organisé  dans  la  Station  expérimentale  po- 
micole  de  Voineçti  (le  district  de  Dîmbovita),  des  expériences  pour  déterminer  la 
méthode  d’avertissement  des  traitements,  et  pour  la  lutte  chimique  contre  la  mouche 
des  cerises. 

Materiel  et  méthode.  Pendant  la  période  1951 — 1952  on  a  employé  les 
méthodes  indiquées  dans  la  littérature  étrangère  de  spécialité.  De  1957  à  1962,  on 
a  employé  en  parallèle  la  méthode  biologique  complèxe  déterminée  dans  les  condi¬ 
tions  de  Voineçti. 

De  1951  à  1956,  on  a  employé  la  méthode  des  appâts  au  stéarate  d’ammonium 
à  la  concentration  de  2%,  et  une  solution  de  phosphate  d’ammonium  3%,  établissant 
ainsi  la  courbe  du  vol. 

De  1957  à  1967,  l’avertissement  des  traitements  a  été  effectué  d’après  la  méthode 
biologique  complèxe  déterminée  a  Voineçti.  Cette  méthode  comporte  la  corrélation 
des  facteurs:  biologie  de  l’insecte;  phénologie  des  variétés  de  cerisiers;  conditions 
météorologiques;  rémanence  et  mode  d’action  des  produits;  sensibilité  des  variétés 
à  l’attaque;  réserve  biologique  de  l’insecte;  aire  de  diffusion  de  l’ennemi. 

Les  éléments  de  biologie  ont  été  étudiés  à  l’aide  de  la  méthode  de  la  croissance 
du  matériel  biologique,  dans  des  boites  spécialement  construites,  installées  dans  le 
verger  sous  la  couronne  des  cerisiers.  Chaque  année  pendant  la  période  1957 — 1967. 
on  a  mis  dans  chaque  boite  de  croissance  2500  cerises  attaquées  provenant  des  va¬ 
riétés  Germersdorf,  Bigarreau  Napoléon,  etc.  pour  établir:  la  courbe  d’apparition  des 
adultes,  la  courbe  du  vol,  la  profondeur  à  laquelle  les  larves  se  retirent  dans  le  sol 
pour  se  transformer  en  pupes,  la  transformation  en  pupes,  les  stades  d’évolution  de  la 
pupe,  l’apparition  et  la  densité  des  parasites  et  des  prédateurs  dans  stades  évoluant 
dans  le  sol,  etc. 

La  viabilité  des  adultes,  l’alimentation,  la  période  préovipositaire,  la  ponte,  etc. 
ont  été  déterminées  par  la  méthode  de  la  piqûre  avec  des  manchons  de  branche  et 
à  l’aide  de  l’isolateur  avec  lequel  on  a  recouvert  un  cerisier. 
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Les  expériences  de  lutte  contre  ces  ennemis  ont  été  organisées  pour  les  variétés: 
Germersdorf,  etc.  On  a  essayé  des  insecticides  chlorodérivés  et  à  base  de  diméthoate, 
trichlorplione,  Diazinon,  etc. 

Résultats  et  conclusions.  Dans  les  recherches  effectuées  pendant  les  an¬ 
nées  1951 — 1956  quand  on  a  employé  pour  l’avertissement  des  traitements  la  méthode 
des  appâts  au  stéarate  d’ammonium  2%,  phosphate  d’ammonium  3%,  on  a  recom¬ 
mandé  deux  traitements,  le  premier  appliqué  1 — 3  jours  après  la  capture  des  premiers 
adultes  et  le  second  6—9  jours  après  le  premier  traitement. 

Les  résultats  obtenus  dans  les  recherches  suivant  la  méthode  biologique  complèxe 
indiquent  qu’on  peut  utiliser  dans  la  production,  en  premier  lieu,  la  prognose  de  co¬ 
urte  durée  par  laquelle  on  peut 
prévoir  l’apparition  des  adultes. 
Ainsi,  après  37 — 50  jours  à  une 
température  moyenne  du  sol  au- 
dessus  de  10° C  à  une  profondeur« 
de  2 — 10  cm,  les  premiers  adultes 
peuvent  apparaître,  lorsque  le  to¬ 
tal  des  températures  effectives 
enregistrées  est  de  148 — 261°  C 
(la  moyenne  pour  les  années 
1961—1964  étant  de  182— 192° C). 

De  même,  à  l’aide  de  la  mé¬ 
thode  biologique,  par  les  analyses 
journalières  à  la  loupe  binoculaire 
des  nymphes  on  peut  réaliser  la 
prognose  de  l’apparition  des  adul¬ 
tes  avec  14 — 16  jours  en  avance. 
Ainsi  en  1958 — 1964  on  a  étudié 
l’évolution  des  phases  de  la 
nymphe.  On  a  distingué  7  phases 
d’évolution. 

De  1961  à  1964,  les  premiè¬ 
res  nymphes  des  phases  «yeux 
roses»  ont  été  enregistrées  entre 
le  7  et  le  14  Mai.  Pendant  la 
même  période  l’intervalle  entre 
cette  phase  et  l’apparition  des 
premiers  adultes  a  été  de  14 — 16 
jours  à  une  température  moyenne 
au-dessus  de  10°  C,  dans  le  sol, 
à  des  profondeurs  de  2 — 10  cm. 

En  1962,  en  employant  compa¬ 
rativement  la  méthode  biologique 
complèxe  et  celle  des  appâts  au- 
stearate  d’ammonium,  on  a  con¬ 
staté  que  suivant  la  méthode  des 
,  appâts  au  stéarate  d’ammonium, 

les  premiers  adultes  ont  été  capturés  7  jours  après  leur  apparition  réelle  par  compa¬ 
raison  aux  enregistrements  à  l’aide  de  la  méthode  biologique.  La  capture  tardive  des 
premiers  adultes  entraîne  l’application  tardive  des  traitements.  Une  autre  déficience 
de  la  méthode  des  appâts  au  stéarate  d’ammonium  est  le  fait  qu’elle  n’assure  pas  la 
capture  des  derniers  adultes  existant  dans  le  verger. 

Entre  1962 — 1967,  en  employant  la  méthode  biologique  complèxe  on  a  recommandé 
deux  traitements:  le  premier  traitement  6 — 7  jours  après  l’apparition  des  premiers 
adultes,  durant  le  vol  maximum,  deux  jours  avant  le  début  de  la  ponte;  le  second 
traitement  14 — 15  jours  après  l’apparition  des  premiers  adultes,  en  le  reprenant 
7 — 8  jours  après  le  premier,  avant  la  ponte  maxima. 

Pendant  la  période  1952 — 1955,  en  appliquant  2  traitements  avec  des  produits 
à  base  de  D.  D.  T.  et  à  base  de  lindane  on  a  pu  assurer  96 — 98%  de  fruits  sains. 
Chez  les  arbres  non  traités  on  a  eu  27 — 61%  de  fruits  sains.  Ces  produits  ne  sont  pas 
employés  à  present  dans  des  conditions  de  production,  à  cause  des  résidus  toxiques 
sur  les  fruits. 

Pendant  la  période  1962 — 1967,  on  a  enregistré  de  très  bons  résultats  avec  les 
produits:  Diazinon  20  ES,  Phosphotox  R  35,  Anthio,  Bi  58,  Rogor  L  40  et  Trichlor- 
phone  80,  en  obtenant  une  proportion  99 — 100%  de  fruits  sains,  par  rapport  à  26 — 
64%  chez  les  arbres  non-traités. 


RtiagoleUs  cerasi  L. 
\*-20cm-\ 


Gazeoa 
resille  de  fer 


Boite 


Fig.  1.  Boîte  de  croissance  des  insects  dans  la  na¬ 
ture  (original). 
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Traitements 


✓ 

Fig.  2.  Etude  de  quelques  éléments  de  biologie  et  écologie  de  la  mouche 
des  cerises  Rhagoletis  cerasi.  L.  dans  le  but  d’avertir  sur  les  traitements 

de  lutte  en  1962  à  la  Station  de  Voinesti. 

» 

l  —  pupe  en  diapause;  2  —  pupe  en  evolutione;  3  —  adulte;  4  —  oeuf;  5  —  larve; 

6  —  pupe  en  diapause. 


PLANT’S  RESPONSE  TO  INSECT  INJURY 

N.  I.  Tansky  —  B.  H.  T  a  h  c  k  h  ä 
(All-Union  Plant  Protection  Institute,  Leningrad,  USSR) 

Continuous  mutual  evolution  of  animal  and  plant  organisms  has  elaborated  in  the 
latter  a  capacity  to  restore  losses  following  injury.  The  compensation  capacity  re¬ 
veals  itself  at  three  levels:  specimen,  population  and  community.  Each  plant  posses¬ 
ses  a  certain  "reserve  of  firmness”,  which  permits  to  sustain  minor  injuries  with 
no  serious  losses  of  total  productivity.  The  restoration  of  reduced  organs  is  attained 
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as  a  result  of  plant  metamerism  so  widely  observed  in  plants  and  owing  to  the  de¬ 
velopment  of  a  capacity  for  increased  efficiency  of  physiologic  processes,  such  for 
example,  as  photosynthesis.  The  availability  of  reserves  not  consumed  throughout 
normal  developmental  processes  enables  plants  to  compensate  losses  under  conditi¬ 
ons  of  serious  injuries  and  to  facilitate  its  productivity  in  oases  of  minor  affects. 
For  instance,  the  destruction  of  some  parts  of  generative  organs  throughout  the 
earlier  period  of  their  formation  caused  by  Chloridea  obsoleta  F.  increases  the 
yielding  capacity  of  the  cotton  plant.  The  destruction  of  25—50%  of  leaves’  surface 
in  shoots  as  a  result  of  the  activity  of  Phyllotreta  viitula  Redt.  frequently  leads 
to  an  increase  of  wheat  yield.  It  appears  that  the  very  injury  of  the  plant  organism 
may  be  regarded  as  a  signal  for  the  initiation  of  the  compensatory  mechanism  regard¬ 
less  of  the  rate  of  disorders  observed  in  the  entire  organism.  Feeble  injuries  having 
"switched  in”  this  mechanism  facilitate  increased  productivity.  A  reduction  of  harve¬ 
sting  capacity  in  plants  is  observed  only  in  those  cases,  when  losses  exceed  the 
plant’s  organism  compensatory  capacities.  Repeated  injuries  produce  quite  a  different 
result.  In  this  case  even  feeble  injuries  reveal  a  sharply  negative  action  on  the  ge¬ 
neral  state  of  the  plant  organism.  The  mutual  effect  of  total  feeble  injuries  and  their 
interaction  strongly  overlaps  a  simple  sum  of  each  separately  examined  injury  con¬ 
stituent.  For  example,  the  injury  caused  by  Chloridea  obsoleta  F.,  namely,  by  cater¬ 
pillars  of  the  first  generation,  fails  to  have  a  negative  effect  on  the  cotton  plant 
yield.  A  repeated  injury  of  the  second  generation  causes  a  strong  reduction  of  the 
yield,  which  exceeds  the  effect  of  both  separately  chosen  generations  and  their  sum. 
Possibly,  that  plants  having  exhausted  available  reserves  for  restoration  of  losses 
following  initial  injury  "painfully”  respond  to  further  injuries. 

A  strong  inhibition  or  destruction  of  separate  plants  sets  into  action  compensatory 
mechanisms  and  reactions  of  an  entire  population.  This  is  observed  most  visually 
in  areas  of  densified  plant  stand.  Insects  having  caused  destruction  or  inhibition 
to  separate  plants  lead  to  thinning  and  appear  to  be  beneficial,  to  a  certain  extent, 
to  the  entire  population  for  they  facilitate  the  productivity  yield.  Moreover,  that 
insects  rarely  damage  all  plants.  As  a  rule,  insects  display  a  certain  selectivity  and 
destroy  the  younger  and  more  feeble  specimens.  In  other  words,  the  rarefaction 
is  carried  out  on  selective  grounds,  not  infringing  the  more  and  fully  developed 
members  of  the  plant  community.  This  phenomenon  may  be  observed  in  cotton 
fields,  where  caterpillars  of  Agrotis  segetam  Schiff,  destroy  sprouts  having  chosen 
the  younger  specimens. 

During  mass  propagation,  when  insects  affect  most  of  the  plant  community  mem¬ 
bers,  the  mechanism  of  compensating  loses  at  a  community  level  sets  into  action. 
This  compensatory  mechanism  rarely  reveals  itself  in  areas  of  farming  crops  for 
under  these  circumstances  there  is  but  one  plant  species.  In  natural  plant  associati¬ 
ons  the  injury  of  one  species  improves  the  development  of  others.  In  forests,  for 
example,  the  biting  off  of  leaves  of  one  tree  species  preconditions  favourable  circum¬ 
stances  for  the  benefit  of  other  organisms.  This  fact,  on  one  hand,  leads  to  the 
preservation  of  plant  productivity  per  area  unit  and  maintenance  of  common  level, 
and,  on  the  other  hand,  it  facilitates  and  promotes  the  stability  of  the  community 
at  the  expense  of  greater  variety  of  its  components. 

Thus,  phytophagous  insects  should  not  be  regarded  as  absolute  injurious  factors 
in  plant’s  life.  In  small  numbers  these  insects  may  prove  to  be  useful  and  appear  as 
stimuli  for  the  mobilization  of  the  plant’s  reserves  or  may  "healthen”  the  population 
through  destroying  the  weakened  and  retarded  specimens  and  facilitate  a  more  pro¬ 
ductive  utilization  of  the  seil  surface. 

Hence,  not  any  pests’  appearance  ought  to  be  regarded  as  dangerous.  It  is  most 
important  to  estimate  the  number  of  injurious  insects.  Only  after  the  insect  has  re¬ 
ached  a  certain  level  of  critical  density,  may  it  be  regarded  as  harmful  and,  there¬ 
fore,  menaceful.  The  elaboration  of  the  problem  of  insect  density  criteria  is  now 
a  matter  of  paramount  significance  and  requires  serious  attention. 


PRELIMINARY  STUDIES  ON  THE  INTEGRATED  CONTROL  OF  THE  PEST 
COMPLEX  ON  COWPEA  ( VIGNA  UNGU1CULATA  WALP.) 

T.  A.  Taylor 

(Department  of  Agricultural  Biology,  University  of  Ibadan,  Ibadan,  Nigeria) 

A  complex  of  insects  is  responsible  for  severe  damage  and  reduction  in  yields 
in  cowpea  ( Vigna  unguiculata  Walp.)  in  Nigeria.  This  complex  has  been  described 
by  Booker  (1965)  for  northern  Nigeria  and  Taylor  (1964,  1968)  for  southern  Nigeria. 
In  the  complex  are  represented  leaf-feeding  beetles,  flower  and  pod-infesting  lepi- 
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dopteroiis  larvae  and  pod-sucking  bugs;  the  latter  two  groups  being  by  far  the  most 
important  pests. 

Attempts  have  been  made  to  introduce  an  integrated  control  approach  to  the 
control  of  the  pest  complex  on  cowpea.  Field  trials  during  1966  showed  that  6  appli¬ 
cations  of  gamma-BHC  at  the  rate  of  0.25  lb.  per  acre  did  not  give  a  significantly 
higher  degree  of  control  of  lepidopterous  pests  of  flowers  and  pods  than  3  applica- 


Weeks  after  planting 


Fig.  1.  The  mortality  of  Maruca  testula- 
lis  larvae  on  cowpea  heated  with  a  bac¬ 
terial  preparation  and  insecticides. 
Early  season,  1966. 


Fig.  2.  The  mortality  of  Maruca  testu- 
lalis  larvae  on  cowpea  heated  with 
a  bacterial  preparation  and  insecticides. 
Late  season,  1966. 


tions  of  Bacillus  thuringiensis  followed  by  3  applications  of  gamma-BHC,  and  did  not 
give  significantly  higher  yields  of  dry  seed.  The  degree  of  mortality  of  Maruca  testu- 
lalis  Geyer  larvae  as  determined  in  field  samples  was  higher  in  Bacillus  treated  plots. 
The  slightly  higher  yield  in  the  gamma-BHC  was  accounted  for  by  a  probably  more 
effective  control  of  Hemipterous  insects  during  the  early  phase  of  the  crop  (fig.  1). 
Degrees  of  damage  on  the  late  season  crop  (fig.  2)  was  slightly  lower  in  these  ex¬ 
periments  and  this  was  ascribed  to  the  cultural  control  practice  at  the  end  of  the 
early  season.  A  combination  of  the  use  of  bacterial  preparations,  chemicals  and  the 
removal  of  crop  remains  offers  a  promising  trend  for  the  integrated  control  of  cow¬ 
pea  pests  (see  the  table). 


The  effects  of  spraying  in  an  integrated  control  programme  on  insect 
damage  and  yield  of  cowpea  on  early  late  cowpea,  Ibadan,  Nigeria,  1966 


Treatment 


Percentage  flower 
damage/plant 


Percentage  pod  dama¬ 
ge/plot  ( Maruca  and 
Laspeyresia  inclusive) 


Yield  (lb.  dry  seed 
per  acre) 


Experiment  I  (Early  Crop) 


A 

8.4a 

10.8a 

989.6a 

B 

10.6a 

16.0 

741.8b 

C 

9.2a 

8.5a 

1024.3a 

D 

40.2 

36.4 

704.2b 

Experimen 

t  II  (L  a  t  e  G  r  o  p) 

A 

8.2ab 

10.2a 

437.4a 

B 

11.4b 

14.6 

366.8 

G 

6.6a 

8.4a 

456.2a 

D 

30.5 

28.2 

254.6 

Note.  Means  followed  by  the  same  letter  do  not  differ  significantly  according 
to  Duncan’s  multiple  range  test.  Treatment:  A  — 3  applications  of  B.  thuringiensis 
fb  3  applications  of  gamma-B.H.C.;  B  —  2  applications  of  B.  thuringiensis  fb  2  appli¬ 
cations  of  gamma-B.H.G.;  G  — 6  applications  of  gamma  B.H.G.;  D  (control)  no  inse¬ 
cticides. 
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BPEßHAH  HEPEriAIUKA  (EURYGASTER  INTEGRICEPS  PUT.) 

B  KA3AXGTAHE 


A.  T.  Tilmenbaev-A.  T.  T  h  ji  i>  m  e  h  ö  a  e  b 
(Ka3axcKuü  cejibCK0X03siücreeHHbiü  uncTuryr,  Ajimcl-Atcl,  CCCP) 

B  Ka3axcKon  CCP  BpeAHaa  aoponaniKa  pacnpocTpaneHa  Ha  TeppiiTopmi  ceMH  apa- 
HHCTpaTHBHBix  oöaacTen.  Apeaji  ee  Bpe^OHOCHocTH  mo®ho  pa3flejiHTB  Ha  abb  30hbi. 
B  nepByio  30Hy  bxoaht  CGBopHBie  paíioiiBi  ypaabCKon,  Aktioöhhckoh  h  ceBcpo-3anaA- 
Hbie  panoiiLi  KycTaHaöcKOH  oöji.,  bo  BTopyio  —  paA  panoHOB  khkhbix  h  kho-boctohhbix 
oöaacxGH,  pacnojioHieHHbix  b  npe^ropbax  h  no^ropHbix  paBmmax  CeBepHoro  Thhb- 
maHH,  JlacyHrapcKoro  AjiaTay  n  TapöaraTaa.  CeBepHaa  rpaoipa  pacnpocTpaHeima 
aepenaiuKii  b  Aainioñ  30iie  npoxojprr  no  xpeÖTy  3anaflHoro  TapöaraTaa. 

B  yKa3aHHbix  panonax  HaöaioAaioTca  nepnoAHaecKHe  BcnbiniKii  MaccoBoro  pa3MHO- 
>K0HHa  3Toro  BpeflHTejia,  113  KOTopwx  Hanöojiee  3HaaHTeaBHBie  oTMeaaancB  b  1941 — 
1945  rr.  na  rare  h  ioro-BocTOKe  pecnyöaHKii.  B  1945—1960  rr.  aiicaeiraocTB  aepenaman 
öbijia  îiesHaaiiTejibHa  h  OHa  He  npiiaHHaaa  ocoöoro  Bpefla. 

G  1960  r.  HaaimaeTca  yBeanaeHHG  ancaemiocTH  aeponaimm  OAHOBpeMGHHO  Ha  sa¬ 
nale  (ypajibCKaa  h  AKTroÖHHCKaa  oöa.)  h  ioro-BocTOKe  (yp^œapcKHH  panoH  CeMnna- 
jiaTHHCKOH  oöji.)  pecnyöJiHKH.  B  axnx  MecTax  MaccoBoe  pa3Miio>KeHHe  Bpe^HTeaa,  bbi- 
3biBaBinee  HeoöxojpuiocTb  opraHH3an,ira  HCTpeÖHTejibHbix  MeponpnaTHH  na  öojibihhx 
naoipa^ax,  npoAoaaiaaocb  ao  KOHpa  1966  r.  G  1961  no  1966  r.  no  pecnyÖJiHKe  oöpaöo- 
TaHO  HHceKTiipii^aMH  npoTHB  aepenamKH  okojio  1.2  Man  ra  noceBOB,  H3  KOTopbix  no 
ypaabCKOH  oöa.  —  692.1  tbic.  ra,  CeMimaaaTHHCKOH  —  406.2  tbic.  ra. 

Ha  3anaA6  pecnyöaHKii  ochobhbimii  MecTaMH  3hmoekh  KaonoB  hbjihiotch  noHMeH- 
Hbie  aeca  h  aeconoaocbi,  a  na  lore  h  ioro-BocTOKe  —  CKaoHBi  rop  h  npe^ropba,  noKpbi- 
TBie  paCTHTeaBHOCTBK)  flpeBeCHO-KyCTapHHKOBBIX  H  KyCTapHHKOBO-3aaKOBO-pa3HOTpaBHBIX 
cooöipecTB.  Ha  cnaoHax  rop  h  npe^ropbax  pacnpe^eaeHne  naonoB  no  3hmhiim  aeæôii- 
rpaM  Höcht  npepbiBHCTBiH  xapaKTep,  n  cpe^Haa  ancaeHHOCTB  aepenammi  pe^KO  npeBBi- 
inaeT  3—4  ocoöeä  Ha  1  m2.  3to  HCKaionaeT  bo3mo>khoctb  npoBe^eHnn  HCTpeÖHxeaBHBix 
MeponpnaTHH  B  MeCTaX  3HMOBKH. 

B  ycaoBHHX  Ka3axcTaHa  H3  npiiaira,  BBisbiBaioipHx  nepnoAHaecKHe  KoaeöaHHH  hhc- 
aeHHOCTH  aepenaiHKH,  b  nepByio  oaepe^B  cae^yeT  yKa3aTB  Ha  KaimaTHaecKHe  (|)aKTopBi, 
co3^aioio,He  b  oT^eaBHBie  ro^bi  Kpamie  HeöaaronpHHTHBie  flan  Hee,  HHor^a  KaTacTpo- 
(JiiaecKiie,  ycaoBiia.  npn  Henocpe^CTBemioM  bo3aghctbhh  KaHMaTHaecKHX  (JmKTopoB, 
b  3HMHHH  nepiiOA  1966—1967  rr.,  b  ypaabCKon,  Aktioöhhckoh  h  KycTaHaücKOH  oöa. 
b  pe3yaBTaTe  öeccuoKiioH  Mopo3Hon  3hmbi  i(ao  —30°  na  noBepxHOCTii  noaBBi)  aepe- 
namKa  noriioaa  noara  noaHocTBio.  KocBeimoe  B03AeHCTBHe  npoaBaaeTca  aepG3  yxyAine- 
irae  nnTaiiHH.  B  neypoîKaHHBie  3acyruaHBBie  toabi  H3-3a  HGAOCTaTKa  KopMa  OTMeaaeTca 
jviaccoBan  rnöeab  ocoöen  aeTHen  nonyaHpHH;  riiÖHyT  raaBiibiM  oöpa30M  aiianiiKH,  a  onpai- 
aiiBiHiiecH  ocoöh  yaGTaioT  Ha  3hmobkii  caaöo  noAroTOBaeHHBiMH  k  3HMe.  Tanoe  HBaeHHe 
naöaioAaaocB  b  JJamMÖyaBCKOH  (1961  h  1965  rr.)  h  CeMHnaaaTHHCKOH  (1965  r.)  oöa. 
Eoaee  hjih  mghgg  npoAoaamTeaBHBie  AGnpoccnn  nan  nepHOAH  He3HaaHTeaBHoii  ancaGH- 
HOCTH  BpeAHTean  HaöaiOAaioTCH  oöbiano  nocae  aacymaiiBbix  aGT. 

Ha  ancaGHiiocTB  aepenaniKH  peryanpyioiiiiee  Banamie  OKa3BiBaiOT  hhh,ggabi.  CpaB- 
HiiTeabHO  BbicoKan  9(|)(|)gkthbhoctb  hx  OTMGaaGTCH  b  panoHax  HG3GpHOBoro  iianpaßae- 
hhh.  Tan,  b  MepKGHCKOM  paiioiie  ¿JamMÖyaBCKOH  oöa.,  tag  npGoöaaAaioT  noceBBi 
TexHiiaecKiix  iKyabxyp  h  pa3BHTO  caAOBOACTBo,  3apanteHHe  aim;  naonoB  anpeeAaMH 
( Trissolcus  grandis  Thoms,  h  Ooencyrtis  telenomicida  Vass.)  3a  paA  aeT  coCTaßaaeT 
b  epe  ah  gm  80%. 

B  panoHax  HGnoaiiBHoro  3eMaeAeaHa  noTepn  ypo?Kaa  Bbi3BiBaiOTCH  b  ochobhom 
H3-3a  HOBpeiKAeHHH  paCTGHMH  nepG3HMOBaBIHHMH  KaonaMH.  npn  Sapa/KeHHH  B  1  OCOÖB 
na  1  m2  h  rycTOTe  ctohhhh  300  pacTemiH  Ha  1  m2  bpcaohochoctb  KoaeöaeTca  no  roAan 
b  npoAGaax  15—25%.  nooTOMy  ajih  sanpiTBi  ypoaian  öoabmoG  3HaaeHiie  HMeeT  cbogbpg- 
M6HH0G  AO  oTKaaAKH  am],  HCTpeöaeHHe  nGpe3HMOBaBmnx  KaonoB. 

HpOBeAGIIIIG  BeCGHHHX  XIIMHHeCKHX  OÖpaÖOTOK  BCTpeaaGT  paA  TpyAHOCTGH  H  HM6GT 
OTpuaaTeaBHBie  CTopoHBi,  ho  b  ycaoBHHX  Ka3axcTaHa  BecGHHaa  oöpaöoTKa  noceBOB  npo- 
THB  nepe3HMOBaBmHX  KaonoB  aßaaGTca  hgoöxoahmbim  MeponpuaraeM. 
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OCHOBHLIE  BPEftHTEJIH  nACTEHIftHblX  H  ÏIECKOyKPEIIHTEJIbHBIX 
PACTEHM  IOrA  nyCTbIHH  KAPA-KyMOB 


T.  Tokgaev,  M.  A.  Daritcheva,  M.  G.  Nepesova  —  T.  T  o  k  r  a  e  b, 

M.  A.  ft  a  p  h  'i  e  ß  a,  M.  T.  H  e  n  e  c  o  b  a 

(Hhctutijt  300A0ZUU  AH  TypnuCCP,  roc.  ynueepcurer,  Amxaöad,  CCCP) 

B  goKJia^e  H3jioH<eiiBi  p63yjiBTaTBi  HaÖJiioßGHHH  h  cöopoB,  npoBe^euHBix  b  1959 — 
1962  rr.  b  TypKMGHCKoii  CCP  b  hh30bbhx  Mypra6a  Ha  CTBme  KyjiBTypnoro  oa3Hca  c  ny- 
CTBiHen,  b  1963 — 1964  rr.  Ha  nycTBiHHBix  ynacTKax  TGÆHîGHa,  b  1964—1965  rr.  b  U,en- 
TpajiBHBix  Kapa-KyMax.  3,h6Cb  öbijio  bbihbjioho  öojigg  800  bii^ob  naceKOMBix.  II3  mix 
Bpe,a,HTejiHMH  nacTÖnnpHBix  pacTemin  hbjihiotch  164  suga. 

Ha  ögjiom  caKcayjie  bbihbjigho  40  bh^ob  BpcfliiTGJiGH,  cpegn  KOTopBix  naHÖojiee 
onaciiBi:  ôoJiBman  caKcayjiOBan  JiHCTOÖJioniKa  Caillardia  robusta ,  öojiBman  caKcayjiOBan 
ropöaTKa  Dericorys  albidula ,  TypKMGHCKHH  ßpoBOCGK  Turcmenigena  varentzovi ,  cobkii  — 
Thargelia  fissilis,  Jaxartia  elinguis ,  /.  striolata,  rnraHTCKHH  hojitohociik  Leucochromus 
imperialis.  Bpghhtgjihmh  KaH^BiMOB  hbjihiotch  32  BH^a  HaceKOMBix.  Cgpbg3hbih  Bpcfl 
npHHOCHT  3  Biifla  JiHCTOÖJiomGK  H3  pofla  Pachypsylloides ,  jihhhhkii  JincTOG^a  Cryptoce- 
phalus  semiargenteus,  ^ojitohochk  Mesostylus  uzboicus ,  jihhhhkh  KaHßBiMOBoro  hhjiiijib- 
ipHKa  —  Kattakumia  calligonia,  ^>Ky3ryH0BBiH  mGJiKonpHft  —  Eriogaster  henckei,  cobkh  — 
Palpangula  fricta,  Leucanitis  pietà ,  Imitator  ciliaria.  9(|)Gflpy  HiHiHKOHOCHyio  HOBpG- 
mnaioT  5  bhh;ob  HacGKOMBix,  b  tom  hhcjig  chgh;h(|)hhhbig  h  MaccoBBiG  bpgahtgjih  — 
3(J)G,n,poBaH  TJiH  ( Ephedraphis  ephedrae  11  hojitohochk  Oxyonyx  inornatus).  Ha  H6pKC36 
PïïXTGpa  OTMGHGHBI  5  BHflOB  HaCGKOMBIX,  H3  KOTOpBIX  2  BHßa  —  H6pKG30BaH  JIHCTOBGpTKa 
( Salsolicola  rjabovi)  H  HGpKG30Ban  rajuinpa  ( Haloxylonophaga  salsolicola)  — hb¬ 
jihiotch  MaCCOBBIMH  BpGflHTGJIHMH.  JIhCTBH  H  CTBOJIBI  HGCHailOH  aKaH,HH  HOBpGJKftaiOTCH 
10  BH^aMH  HacGKOMBix.  BaJKHGHHIHM  BpG^HTGJIGM  HBJIHIOTCH  JIHHHHKH  3JiaTKH  3JtöTO- 
HMOHHOH.  IIOHKH  II  MOJIOßBIG  JIHCTOHKH  nOBpGIKflaiOT  JKyKH  HapBIBHIIKH,  ryC6HHU,BI  aKa- 
H¡neBOH  orHGBKii,  MOJiH  h  npH3paHHOH  cobkh  —  Apopestes  spectrum.  nocHaHyio  ocony 
noBpGHífl¡aiOT  b  OCHOBHOM  4  BHßa  HacGKOMBix,  H3  KOTopBix  3JiaTKH  —  Cylindromor- 
phus  sp.  —  h  ocoKOBan  orHGBita  hbjihiotch  chgh;h$hhhbimh  bpgahtgjihmh.  3HaHiiTGJiB- 
HBIH  BpGg  BGTGTaTHBHBIM  OpraHaM  npHHHHHGT  COBKa  Agrotis  lasserei  unctus.  nOJIBIHB 
nOBpGHiflaGTCH  11  BHHaMII  IiaCGKOMBIX.  OnaCHBIMH  BpG^HTGJIHMH  HOJIBIHH  HBJIHIOTCH  JIH- 
hhhkh  h  myKH  HOJiBiHHoro  JiHCTOG^a  —  Theorie  costipennis.  .  Bgpôjhohîbio  KOJiiOHKy, 
npoH3pacTaK)rn;yio  Ha  ctbikg  nycTBiHH  h  KyjiBTypHOH  30hbi,  noBpGHiflaiOT  12  bh^ob  Ha¬ 
cGKOMBix;  CGPBG3HBIMH  BpGflHTGJIHMH  HBJIHIOTCH  HGHHCTaH  HjHKafla — PoopIlÜUS  iiebu- 
losus ,  flOJiroHOCHK  Corygetus  exquisitus ,  rycGHHpBi  Tegostoma  baphialis  h  JiiopopHOBOH 
rojiyÖHHKH  —  Lycaena  icarus.  OnaCHBIMH  bpgæhtgjihmh  pa3JimiHBix  9(|)GMGpoB  hbjihiotch 
cjicgyionpiG  bh^bi:  na  MajiBKOJiBMHH  h  Ban^G  otmghghhbh  b  MaccG  KanycTiian  mojib  — 
Plutella  maculipennis ,  Ha  poMamKG  h  flpyrnx  cjiohíhoitbgthbix  —  penGHHHpa  Pyrameis 
cardui ;  noraHyM  oöbikhobghhbih  noßpGm^ajiH  rycGHHijBi  cobok  —  Heliothis  peltigera , 
H.  nubigera.  IÌgpboctghghhbimh  bpghhtgjihmh  bcxo^ob  TpaBmracTBix  h  KycTapmiKOBBix 
paCTGHHH  HBJIHIOTCH  JIHHHHKH  H  JKyKH  HGpHOTGJIOK,  ÖOJIBIHOH  BpGfl  npHHOCHT  Pistero- 
tarsa  gigantea,  P.  kessleri ,  Aleinoeta  helopioides. 

Ü3  BBIHBJI6HHBIX  22  BH^OB  capamiOBBix  Anacridium  aegyptium ,  Calliptamus  barba¬ 
ras,  Heteracris  littoralis  hbjihiotch  noTGHpnaJiBHBiMH  bpg^htgjihmh  h  npn  ocboghiih 
nyCTBIIIHBIX  36M6JIB  MOryT  HaXOflHTB  ÖJiarOHpHHTHBIG  yCJIOBHH  flJIH  paSMHOHÎGHHH.  CpGflH 
12  BHßOB  paBHOKpBIJIBIX  XOÖOTHBIX,  OÖHapyHiGHHBIX  B  nGCHaHOH  HyCTBIHG,  TJIH  ÜJIOT- 
HHKOBa  —  Xerophilaphis  plotnikovi,  tjih  JiiopGpHOBaH —  Aphis  craccivora  hbjihiotch 

BpGßHTGJIHMH  XJIOHHaTHHKa  H  flpyTHX  CGJIBCK0X03HHCTBGHHBIX  paCTGHHH.  Ü3  28  BHßOB 
nOJiyntGCTKOKpBIJIBIX  HOTGHpnaJIBHBIMH  BpG^HTGJIHMH  CGJIBCK0X03HHCTBGHHBIX  paCTGHHH 
hbjihiotch:  Brachynema  germari,  Liorhyssus  hyalinus,  Dolycoris  penicillatus. 

II 3  60  BHgOB  HGpHOTGJIOK,  HaHÖOJIGG  OnaCHBIMH  ^JIH  CGJIBCKOX03HHCTBGIIHBIX  KyjIBTyp  HB¬ 
JIHIOTCH:  Opatroides  punctulatus,  Conocephalum  rusticum,  Trigonoscelis  punctipleuris , 
Ades  mia  fagergreeni.  B  nycTBiHG  ocoöghho  mnpoKO  pacnpocTpaHGHBi  HGmyGKpBuiBiG 
(78  BHßOB),  H3  KOTOpBIX  pHfl  BHflOB  B  KyjIBTypHOM  Oa3HCG  HBJIHIOTCH  BpGftHTGJIHMH  TGX- 
HHHGCKHX  h  OBorqG-öaxHGBBix  KyjIBTyp:  Plutella  maculipennis,  Pieris  rapae,  Mamestra 
trifola,  Laphygma  exigua,  Heliothis  peltigera,  H.  nubigera,  Plusia  gamma,  P.  cir- 
cumflexa. 

Beo  3TH  HaCGKOMBIG,  HOBpGHÎflaH  naCTÔHipHyK)  II  nGCKOyKpGHIITGJIBHyiO  paCTHTGJIB- 
HOCTB,  npHBO^HT  K  pG3KOMy  CHHIKGHHIO  VpOÎKaHHOCTH  GG  KOpMOBOH  MaCCBI  H  C6M6HH0H 
npOHyKHHH.  B  CBH3H  C  OCBOGHHGM  pGJIHHHBIX  3GMGJIB  B  30H6  RapaKyMCKOrO  KaHaJia 
B03MOIKGH  HGpGXOfl  3THX  HaCGKOMBIX  Ha  CGJIBCKOX03HHCTBGHHBIG  KyjlBTypBI. 


1/226  TpyÄbi  XIII  M9K 
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CMrHAJIH3AU;HH  CPOKOB  EOPbBbI  CO  CBEKJIOBHRHOH  MYXOM 


N.  K.  T  o  r  j  a  n  s  k  a  j  a  —  H.  K.  T  o  p  a  h  c  k  a  a 
(CejibCKoxo3nücT6eHHaa  anadeMux  um.  K.  A.  TuMupx3eea,  Mocnea,  CCCP) 

CBGKJiOBiiHiiaH  Myxa  ( Pegomyia  hyoscyami  Panz.)  b  pGHTpaJiBHBix  paiionax  Hg- 
aepiio3eMiioii  nojiocti  hbjihgtch  Haiiöoaee  onacHLiM  bpg^htgjigm  cbgkjili. 

MccjieflOBaHHHMH  aBTopa  (1958—1966  rr.)  yciaHOBjiGHO,  hto  b  Mockobckoìì  o6ji.. 
CBGKJiOBiiBHan  Myxa  pa3BiiBaGTca  b  AByx  iiokojighiihx,  a  b  otægjibhbig  ro^ti  ,n;a6T  na-* 
CTHHH06  TpGTBG.  3lIMyGT  KyKOJIKa  B  nynapiIH  Ha  TJiyÖHHG  5—10  CM.  BbIJIGT  n6p63HMOBaB— 
HiHX  Myx  HaaimaGTCH  bo  2-h  hojiobhhg  Man,  hto  coBna,o;a6T  co  cpo^HecyTOHHon  tom- 
nepaTypoii  B03,n;yxa  + 12°  C.  K  3TOMy  bpgmghh  cyMMa  3(|)(|)6kthbhbix  TGMHGpaTyp 
noHBLi  (nopor  +6.2°)  Ha  rjiyÖHHC  10  cm  ßocTiiraoT  74°  C.  3tot  noKa3aTGjn>,  naK  Han- 
öojiee  ycTOHHHBLiii,  MOHiGT  6bitb  HcnoJiB30Baii  æjih  CHrHajiH3au,HH  cpoKOB  nanajia  bbi- 
jicTa  Myxii.  OTKJiaAKa  hiih;  MyxaMH  3HMOBaBHiGro  hokojighhh  HaniraaGTCH  b  3-h  ftGKajiG 
Man  mm  b  1-ii  ßCKaftc  hiohh  h  npoftojHKaoTca  ,n,o  cgpg^hhbi  hiojih.  Maccoßaa  oTKJiaflKa 
aim,  coBiia^acT  c  o5pa30BamiGM  y  cbgkjibi  4—5  nap  HacToamnx  jihctbgb.  Hiipa  2-ro  no- 
KOJiGima  BCTpcaaioTca  c  cgpg^hhbi  hiojih  po  KOHpa  aBrycTa  —  cepc^imti  CGHTaöpa. 

Ha  OCHOBaHHH  BapHapiIOHHO-CTaTHCTHHGCKOH  oßpaÖOTKH  flailHBIX  yaGTOB  yCTaHOB- 
JI6H0,  hto  flJia  onGpaTHBHOH  cnrHajiHsapira  Haaajia  MaccoBOH  oTKJia^KH  aim,  h  onpe^G- 
JIGHHH  GG  C630HH0H  flüHaMHKH  C  TOHIIOCTBK)  ßO  11%  flOCTaTOHHO  OOCJIGftOBaTB  Ha  1  Ta 
G/KGHG^GJïbHo  25  pacTGHHH,  pacnojiojKGHiibix  no  ^naroiiajiH  nojia  b  5  MGCTax  no 

5  pacTGHHH. 

BbIXOA  JIHHIIHOK  II 3  HHIi;  3HM0BaBIHGro  HOKOJIGHHH  H  HaHaJIO  BHGflpGHHH  HX  B  JIII- 

ctohkh  Haoaio^aGTca  b  3-ii  ,n,6Kaji;G  Maa  hjiii  b  1-h  hojiobhhg  hioiih  c  MaKCHMyMOM 
b  kohh;g  mona— HaaajiG  hiojih,  hto  coBna^aGT  c  o6pa30BamiGM  y  cbgkjibi  4 — 5  nap 
IiaCTOHUi;HX  JIHCTBGB.  JIhHIIHKH  JIGTHGTO  nOKOJIGHHH  OTMGHaJIHCB  C  CGpGflHIIBI  HIOJIH 
(c  MaKCHMyMOM  B  CGpG^IIHG  aBTyCTa).  JIHHIIHKH  Myxii  Ha  JIHCTBHX  BCTpGHaiOTCH  B  TG- 
HGHHG  BCGTO  CG30Ha.  HaHÔOJIGG  OnaCHO  nOBpGÎK^GHHG  B  paHHHH  nGpHOft,  KOTfla  paCTGHHH 
HMGioT  oí  3  flo  5  nap  HacToaipiix  jihctbgb.  Cpo/pme  hhcjio  iiobpghí^giihbix  jihctbgb 
flocTiirajio  41—68%,  njioma^b  noBpcHi^GHiion  jihctoboh  noBGpxiiocTH  —  32 — 41%. 

HaiHH  IiaÔJHO^GHHH  H  JIHTGpaTypHBIG  ^aHHBIG  nOK8  3ciJIH,  HTO  npOBO^HTB  XHMHHG- 
CKyio  6opb6y  c  Myxoïi  1-ro  hokojighhh  skohomhhgckh  ii,6Jiccoo6pa3Ho  npn  hhcjighhoctii 
8—10  H  ÖOJI66  HHIi;  Ha  1  paCTGHHG  B  c|)a3G  4  HaCTOHipHX  JIHCTBGB,  12—14  Him  —  B  $a36 

6  JIHCTBGB  II  22 — 25  HHIi;  —  B  $a30  8  JIHCTBGB.  IIpiI  IIOBBIIHGHHOM  pa3MHO/KGHHH  BpGflH- 
TGJIH  Ii;GJIGC006pa3H0  npOBOAHTB  OÖpaÖOTKy  nOCGBOB  CBGKJIBI  0.3%  XJIOpO(|)OCOM  (hjiii 
0.2%  poropoM)  b  $a3G  3—4  nap  HacToamux  jihctbgb  (npn  kojihhgctbg  hhu,  b  cpg^hgm 
Ha  o,d;ho  pacTGHiiG  cbbihig  30)  :  nopBOG  —  npn  MaccoBOM  otpobk^ghhh  jihhhhok  (kohgh; 
hiohh)  H  BTOpOG  —  H6p63  2  HGflGJIH.  TpGTBK)  OÖpaÖOTKy  npOBO^HT  B  HCKJIIOHHT6JIBHBIX 
cjiyaaax  (npoTiiB  BToporo  hokojighhh),  Kor^a  kojiiihgctbo  hiih,,  otjiojkghhbix  Ha  ofliio 
paCTGHHG,  CBBIHIG  50. 

B  GCTGCTBGIIHOM  CHIDKGHHH  HHCJIGHHOCTII  CBGKJIOBHHHOÍI  MyXH  60JIBHIOG  3HaH6HIIG 
HMGIOT  GG  napa3HTBI.  HaMII  OÖHapy>KGHBI  H  BBIBG^GHBI  H3  3apa>K6HHBIX  JIHHHHOK  MyXH 
3  BH^a  HaG3fliraKOB  h 3  CGM.  Braconidae :  Opius  nitidulator  Nggs,  O.  spinaciae  Thoms.. 
O.  carbonarias  Noes.  Kojihhgctbo  napa3HTiipoBaHHBix  hmh  jihhhhok  KOJiGÖajiocB  ot 
25—28%  b  1963  h  1965  r.,  ,no  68.5%  —  b  1964  r.  B  pa,n;6  xoshhctb  Mockobckoh  o6ji. 

(COBX03  HM.  TGJIBMaHa,  HM.  B.  H.  JlGHHHa,  «3aBGTBI  HjIBHHa»  H  flp.)  3apaHîGHH0CTB 
jihhhhok  Myxii  napa3HTaMii  ocGHBK)  1964  r.  cocTaBjiHJia  69—77%. 


CBEKJIOBHBHAH  KPOIIIKA  {AT  OMARI  A  LINEARIS  STEPH.) 

O.  R.  Tril — O.  P.  T  p  h  ji  b 

{BepnaccKan  cejibCKoxo3HÜCTeeHHasi  onurnasi  crâniaux,  ÖMejia,  CCCP) 

B  pa^e  oöJiacTGH  YCCP  h  PCOCP  o^hiim  113  onacHBix  bpg^htgjigïi  caxapHon  cbgkjibi 

HBJIHGTCH  CBGKJIOBIIHHaa  KpomKa. 

HaiiöoJiBinuc  noBpGJK^GHiiH  bcxo^ob  (45—70%)  OTMcnaioTca  b  TcpHonoaBCKOii, 
BlIHHHpKOH,  MGCTBMH  B  RcpKaCCKOH  H  KnpOBOrpaflCKOH  o6jI.  IlOTGpH  ypOJKaa  KOpHGH 
npn  epG^HGM  II  CHJIBHOM  nOBpGJKflGHIIH  BCXO^OB  MOTyT  COCTaBJIHTB  OT  20  ^O  58% 
(M.  M.  YjiamKGBiiH,  1935).  Bpc^HT  jKyKH  iio,h¡3gmhbim  hhcthm  bcxo^ob,  BBirpbi3aa  mho- 
rOHHCJIGHHBie  H3BOHKH  lia  npopOCTKaX,  KOpCHIKaX  H  TOH  HaCTH  CTg6jIH,  KOTOpaa  Haxo- 
flHTCH  B  nOHBG.  IlOBpOK^GHHBIG  npopOCTKII  THÔHyT,  a  HO^'BG^GHHBIG  BCXO^BI  OTCTaiOT 
B  POCTG,  COXpaHHH  JKH3HGCn0C06H0CTB  RO  TGX  nop,  nona  B  nOHBG  HMGGTCH  BJiara.  üpil 
HacTynjiGHiiii  cyxon  n  >KapKoii  noro^Bi  tbkhg  pacTGima  yBH^aioT,  a  npn  3HaHHTGJiBHBix 
IIOBpGIK^GHHHX  OTMGHaGTCH  THÖGJIB  BCXOflOB. 
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B  iiamiix  HCCJieAOBaHHHX  (1961  —  1965  rr.)  CTaBiijiacb  sabana  H3yneHHH  önojiorimc- 
•CKHX  OCOÖeHHOCTeii  CBeKJIOBHHHOH  KpOIIIKII  B  yCJIOBIIHX  BepKaCCKOli  OÖJI.  ßJIH  pa3pa- 
öotkii  öojiee  coBoprueiiHBix  Mep  6opb6bi. 

Becb  }KH3neHHbiH  phkji  CBeKJiOBHBHoii  KponiKii  cBH3aii  c  KyjibTypoii  caxapHoii 
CBeKJibi.  Bue  CBeKJiOBimribix  nojieii  pasBiiTHe  ee  HaMii  OTMenajiocb  Ha  neo6pa6aTbiBae- 
Mbix  noHHHîeHHbix  ynacTKax  c  HajimraeM  copnnKOB  113  ceneHCTBa  MapcBbix. 

IIepe3iiMOBKa  myKOB  npoiicxo^HT  na  CBeKJinimmax  11  cocefltinx  ynacTKax,  npn  11a- 
JIIIHHH  Ha  HHX  paCTHTeJIbHblX  OCTaTKOB.  JKyKH  MOryT  3HMOEaTb  Ha  CBeKJIHHHipaX  B  pa3- 
jniHHbix  cjiOHX  noHBbi.  HeM  cyme  noHBa  h  neM  MeHbme  myKOB  Bbixo^iiT  na  ee  noßepx- 
HocTb  oceHbK»,  TeM  rayóme  ohh  3HMyjoT  na  CBeKjmrramax.  npo6ymp;eHHe  myKOB  Bec- 
HOH  HaHHHaeTca  npn  TeMnepaType  2—3°,  a  MaccoBoe  paccejieHne  npn  —  18—20°  C. 

CBeKJiOBinmaH  Kponrca  UMeeT  o^ho  noKOJieirae.  Pa3BHTiie  npepiMarnnajibUbix  cTa- 
flHH  npoHcxo^iiT  na  nojiHX  CBeKJibi  b  pa3JiimHbix  cjiohx  noHBbi.  K  Hajiimnio  Bjiarn 
JB  nOHBe  HyBCTBHTeJIbHbl  KaK  JIIIHHHKH,  TaK  H  >KyKH.  Ilo  Mepe  nOflCblxaHHH  Bepxnero 
ejión  noHBbi  myKH  h  JiHHHHKH  MiirpupyioT  b  6ojiee  rjiyöoKne  cjioii  (45—130  cm).  TaM  me 
IipOHCXOflHT  OKyKJIHBaHHe  JIHHHHOK  H  <|)OpMHpOBaHHe  MOJIOßblX  myKOB. 

Hanöojibman  nncjiemiocTb  mojio^bix  myKOB  (onamHO,  b  cpe^HeM  —  7060  na  1  m2) 
OTMenajiacb  b  ßocTaTcamo  BjiamHOM  1962  r.,  HaHMeHbinan  (103)  — b  3acymjniBOM  1963  r. 
OceHbio  1962  r.  noflBJiemie  myKOB  Ha  noBepxHOCTii  cbckjihhhih;  6buio  oTMeneno  1  X, 
b  3acymjniBbie  roftbi  17 — 20  X. 

ripn  H3yHeHHH  bjihhhhh  cpoKOB  noceßa  na  CTeneHb  noBpem^eiraocTH  bcxo^ob  öbijio 
ycTaHOBjieHO,  hto  ochobhbim  ycjioBneM,  onpeflejiniorpHM  B03MomnocTb  noBpem^Him 
BCX030B.  HBjmeTCH  CTeneHb  pa3BHTiin  pacTeHiiii  b  nepHop;  3acejieHim  hx  mynaMH.  PacTe- 
HHH  Hanöojiee  yn3BHMbi  b  (j>a3e  npopocTKOB,  bhjiohkh  h  nepBoii  napbi  jiiictohkob.  npn 
CHIimeHHblX  H  TOHHblX  HOpMaX  BblCGBa  CeMHH  H  MeXaHH3HpOBaHIIOM  $OpMIipOBaHHH 

TycTOTbi  CTOHHiiH  pacTeHnii  noBpemßeHHOCTb  BCX030B  HcyKaMH  ôbiBaeT  b  2,  3  pasa 
Bbime,  neM  Ha  oSbihhom  noceße. 

B  5opb6e  c  mymaMH  b  MecTax  3hmobkh  Bbiconyio  scJu^eKTiiBHocTb  ßajiH  OTpaBJien- 
Hbie  npuMaHKH.  ycTanoBJieHO,  hto  pe3KHH  3anax  reKcaxjiopaHa,  (^oc^aMH^a  h  3p. 
HHceKTHpiiflOB  npn  oßpaöoTKe  HMH  npHMaHOHHOi  0  cyöcTpaTa  rie  oTnyriiBaeT  myKOB 
(rnöejib  6jiii3KaH  k  100%).  Ilpn  BHecemin  npenapaTOB  reKcaxjiopaHa  b  pa^KH  npn  no- 
ceße  nornöajio  57—100%  myKOB,  a  noBpem^eHHOCTb  pacTemm  crmmajiacb  b  1.5— 
4.6  pa3a. 

B  cjiynae  naiieceHHH  npenapaTOB  Ha  noßepxHocTb  nonBbi  nepe3  4—5  ,n;HeH  nocjie 
noceßa  h  nocjie^yiorpero  npe^BcxoflOBoro  öopoHOBaimn  noßpem^eHHOCTb  bcxo^ob  chh- 
^Kajiacb  b  2.5  pa3a,  a  rnöejib  myKOB  6bijia  58—76%.  IIpn  o6pa6oTKe  ceMHH  CBeKJibi 
TiHceKTiipiiflaMii  noBpem^eHHocTb  bcxo^ob  cmrmajiacb  b  1.5—3  pa3a. 


COCTAB  BPEAHOB  BHTOMOOAYHbl  TOPOXA  B  CTEÍIH  YCCP 

V.  P.  Tschastij  —  B.  n.  B  a  c  t  h  ii 

(Bcecow3Hbiü  HaijHHo-uccjiedoeareAbCKUü  uhctuti/t  Kynypy3bi, 

UnenponerpoecK,  CCCP) 

ELsyneHne  3HTOMO(|)ayHbi  ropoxa  b  CTenn  YCCP  npoBo^MOCb  b  JinenponeTpoB- 
CKOH  o6ji.  b  xo3HHCTBax  h  Ha  sKcnepiiMeiiTajibHOH  6a3e  Bcecoio3Horo  HaynHo-nccjie^o- 
BaTejibCKoro  HHCTHTyTa  KyKypy3bi  b  TeneHne  1964—1967  rr.  KojumecTBo  HaceKOMbix, 
noBpe/K^aiorpiix  ropox  b  CTenn  YCCP,  OKa3aJiocb  cpaBHHTejibno  HeöojibmnM  —  45  bh^ob. 

K  niicjiy  bh^¡ob,  Bpe^HipHx  ropoxy  öonee  hoctohhho  h  b  3aMeTHbix  pa3Mepax, 
mo>kho  OTiiecTii  KJiyöeHbKOBbix  flOJiroHOCHKOB  ( Sitona  crinitus  Hbst.,  S.  lineatus  L.), 
ropoxoByio  3epH0BKy  ( Bruchus  pisorum  L.),  KanycTiiyio  coBKy  ( Barathra\  brassicae  L.), 
ropoxoByio  tjiio  ( Acyrthosiplion  pisi  Kalt.).  K  MeHee  Bpe^HbiM  h  OTHOCHTejibHO  Mano- 
HHCJieHHbiM  BH3;aM  BpeflHTejien  ropoxa  —  6o6oByio  omeBKy  {E Hella  zinckenella  Tr.), 
nHTHToneHHoro  ^ojiroHOCHKa  ( Tychius  quiquepunctatus  L.),  pasHOH^noro  Miraepa  ( Phy - 
tonomus  atricornis  Mgn.),  ropoxoByio  nJiOflomopKy  ( Laspeyresia  nigricana  Steph.), 
TopoxoBoro  Tpnnca  ( Kakothrips  robustus  Uzel).  OcTajibHbie  BHjibi  npaKTHnecKoro  3Ha- 
neHHH  He  hmcjih  h  6bijin  OTMeneHbi  Ha  ropoxe  b  e^HHirniibix  3K3eMHJiapax,  a  iiHor^a 
h  Kan  cjiynaHHbie  oöiiraTejm  6nori;eH03a. 

Acythosiphon  pisi.  CocpeAOTOHHBaHCb  Ha  mojio^bix  Bepxymnax  cTe6jieö,  na  h,bct- 
Kax.  mojioabix  6o6ax,  BbicacbiBaeT  hx,  OTnero  CTeöejib  BHiieT,  oTCTaeT  b  pocTe,  n,BeTKH 
3anacTyio  ocbinaioTCH,  MOJio^bie  6o6bi  fle(|)opMiipyioTCH  h  MoryT  npem^eBpeMermo  3acbi- 
xaTb.  IIpn  CHJibnoM  sacejieHHH  pacTeHHH  TJieii  KOJiimecTBo  öoöhkob  yMeribmaeTcn  Ha 
54.4%,  öojiee  nen  B^Boe  yöbiBaeT  KojmnecTBo  iiopMajibiio  pa3BHTbix  6o6ob,  MeHbme 
CTaHOBHTCH  HX  ftJIIIHa.  CoOTBeTCTBOHHO  yMeHbmaJICH  H  aÖCOJIIOTHblH  Bec  CeMHH:  1000  mr. 
ceMHH  H3  nenoBpem^eHHbix  pacTeHHH  BecHJiH  335.2  r,  113  noBpemAeHiibix  —  300.8  r. 
PaiiHecnejibie  copTa  ropoxa  CTpajíaioT  ot  tjih  b  MeHbmeñ  CTeneim,  neM  nos^Hecnejibie. 
PaHHecnejibie  copTa  3acejmioTCH  TJieñ  b  nepiio^;  Hanajia  i^BeTeHim,  a  no3ßHecne.nbie  — 
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go  nanana  o6pa30BamiH  cogBeTim,  Korga  pacTemin  erge  coBceM  He  OKpenjin.  TaK,  Ha- 
npimep,  npn  yoopKe  ypoacan  npogeHT  BpegOHOCHOCTH  y  paHHecnejioro  copia  PaMOH- 
ckhh  77  cocTaBjiHJi  13%,  a  nosgHecnejioro  Ykochbih  1  —  35.5%. 

Bruchus  pisorum.  B  ycjioBHflx  Grenu  ropoxoBan  3epH0BKa  noHBJineTcn  bo  BTopon 
genage  iiiohh.  AKTiiBii3agHH  ee  CBH3aHa  c  noHBJiemîeM  6o6ob  Ha  pairaecnejiBix  copiax 
ropoxa.  3a  rogBi  nccjiegOBamm  KomuiecTBO  acynoB  ropoxoBon  3epH0BKH  6buio  ne3Ha- 
HHTeJIBHBIM.  B  HpOÖaX  9HT0M0JI0rHHeCKHX  KOHieHHH  HaXOgHJIH  no  5  —  12  HIT.  AHaJIH3BI 
npo6  ceMHH  ropoxa,  npoBogiiMBie  nocne  ero  yöopKH,  noKa3ajiH  Hii3Kyio  3apaacemiocTB: 
Ha  1000  r  ceMHH  6bijio  noBpeacgeHo  ot  3  go  18  r.  B  nocjiegmie  rogBi  OTMeaaeTcn  pe3- 

KOe  CHHHiemie  HIICJieHHOCTII  acyKOB  ropOXOBOil  3epHOBKH  H  HX  BpegOHOCHOCTH. 

Barathra  brassicae.  MaccoBoe  KOJiimecTBO  ryceHHg  6bijio  OTMeaeno  b  1965  r.,  Korga 
na  ogHOM  pacTeHHH  HacHHTBiBajra  10—12  rycemrg.  3acejieHne  noceBOB  ryceHggaMH 
cnanajia  hochjio  onaroBBin  xapaKTep;  b  gaJiBHeiíineM,  no  Mepe  pocia  ryceHHg  h  oipo- 
HCgeilHH  HOBBIX  OCOÖeH  Bpeg  OT  HHX  3HaHHTeJIBH0  B03paCTaJI.  YneTBI  HOTepB  OT  HOBpe- 
acgemm  nanycTHOH  cobkoii  noKa3ajin,  hto  y  noBpeacgeHHBix  pacTemin  Bee  3ejieH0H 
MaccBi  c  egimugBi  mioigagH  6biji  Ha  30%  mince,  neM  y  noBpencgemiBix,  OTMenajiocB- 
cmincemie  KOJiiriecTBa  coabcthh  Ha  55—60%,  crranceHHe  yponcaa  goxogHJio  go  23%. 


BPEftHblE  HACEKOMBIE  3EPHOBbIX  KYJIbTYP 
MOHrOJIbCKOÏÏ  HAPOAHOÏÏ  PECnYEJIHKH 

A.  Tsendsuren  —  A.  UjaHgcypaH 

(MomojibCKuü  eoe.  ynueepeurer,  MHP) 

EOJIBHIHM  pCBOJIIOgHOHHBIM  MepOHpHHTHeM  B  MHP  HBJIgeTCH  OCBOeHHe  geJIHHHBIX 
36MejiB  c  pejiBio  yAOBJieTBopemiH  noTpeSnocTen  Hacenemm  b  xjieöe  3a  cneT  coöcTBeH- 
Horo  npOH3BOgCTBa  H  yKpenJieHHH  KOpMOBOH  6a3BI  nCHBOTHOBOgCTBa.  Ochobhoh  npogo- 
BOJIBCTBeHHOH  KyJIBTypOH  HBJIHeTCH  HpOBaH  HHieHHga,  3aTeM  HgyT  HHMeHB,  OBeC,  KyKy- 
py3a  Ha  chjioc  h  npoco.  C  noHBjiemieM  noceBOB,  HaceKOMBie  CTajiH  BCTpeaaTBCH  Ha  hhx 
b  6o.7iBinoM  KOJinaecTBe  h  npHHOCHT  3aMeTm>iH  Bpeg.  H3  MHoroagHBix  gjin  3epHOBHix 
KyjiBTyp  onacHBi  oÔHTaioigHe  b  mame:  jihhhhkh  igemcyHOB,  nepHOTejioK,  xpyigen  h  gp., 
noBpeacgaioigHe  nog3eMiiBie  aacTH  pacTeriHH. 

Yace  H3BecTH0  öojiee  40  BiigOB  Elateridae,  BpegmgHX  pa3jiHHHBiM  3epHOBBix  KyjiB- 
TypaM.  PacnpocTpaneHBi  ohh  rjiaBHBiM  oopasoM  no  gomme  peicn  CejieHra  h  ee  mhoto- 
HiicJieHHBiM  npHTOKaM,  a  Taicnce  b  gomme  pen  Ohoh,  Yji3  h  KepyjieH.  BojiBmoe  3Hane- 
Hne  HMeioT  jihhhhkh  igemcyHOB  Selatosomus  latus  F.,  Agriotes  obscurus  L.,  A.  sputa- 
tor  L.,  S.  spretus  Mannh.,  Harminius  dauricus  Mannh.  Peace  jihhhhkh  A.  lineatus  L.T 
S.  aeneus  L.  A.  meticulosus  Cand.  BCTpeaaeTca  Ha  opomaeMBix  3eMJiax  b  noHMe  p.  Byji- 
raH  h  óacceñne  03ep  Opor-Hyp  n  EoH-LJaraH.  Tojibko  S.  latus  oÔHTaeT  no  Bceii  Boctoh- 
hoh  MoHrojiHH,  rge  eMy  conyTCTByeT  Cardiophorus  ebeninus  Germ. 

BoraTO  npegCTaBJieHBi  Tenebrionidae ,  ocoöeHHO  tphöbi  Tentyriini ,  Blaptini  h 
Opatrini,  nomn  gemncoM  npHypoaemiBie  k  iojkhbim  hbcthm  CTpaHBi,  k  CTemiBiM,  nojiy- 
nycTBiHHBiM  h  HycTBiHHBiM  JiaHgma<|)TaM.  Ohh  6om>me  BpegHT  b  CTenHOH  h  nojiyny- 
CTBiHHOH  30Hax.  K  HHCJiy  Hanöojiee  pacnpocTpaHeriHBix  h  Bpe^HBix  ji;jih  3epHOBBix  KyjiB- 
Typ  BH^OB  OTHOCHTCH  Platyscelis  rugifrons  Germ.,  Blaps  rugosa  Gebl.,  B.  reflexa  Gebl.r 
Gonocephalum  reticulatum  Motsch. 

Borala  $ayHa  acynoB  ceMencTBa  Scarabaeidae.  H3  hhx  HanöojiBHiee  3HaneHHe  HMeer 
Amphimallon  solstitialis  L.,  3aHHMaiom;HH  bck>  BOCTOHHyio  MoHrojiBCKyio  paBHHHy.  Ero' 
jiHHHHKH  3aMeTHO  Bpe^HT  noceBaM  KynypysBi  h  xaeöiiBix  3JiaKOB. 

Ü3  MiioroHAHBix  Lepidoptera  jj¡aa  3epHOBBix  KyaBTyp  onacHa  Feltia  exclamationis  L. 
Ü3  capaHHOBBix  caMBiMH  onacHBiMH  HBjiHiOTCH  Gomphocerus  sibiricus  b.,  Stauroderus- 
scalaris  F.-W.  h  Pararcyptera  microptera  F.-W.  Pa3MHoacaiOTCH  ohh  b  öoaBmnx  kojih- 
aecTBax  na  cothhx  tbichh  reKTapoB  h  chhbho  Bpe^HT  3epHOBBiM  KyjiBTypaM. 

CnepHaaiiSHpoBaHUBix  Bpe^HTeaen  3epHOBBix  KyaBTyp  nona  Maao:  Toxoptera  grami- 
num  Rd.,  Hadena  basilinea  F.,  Eury gaster  maura  b.,  Aelia  sibirica  Reut. 

Ha  HHKHX  3aanax,  ocoöeHHO  Ha  kopotkoocthctom  HUMeHe,  no  CBipBiM  MecTaM  kotjio- 
bhhbi  öoHBmux  03ep  BCTpeuaiOTCfl  Oscinella  pusilla  Meig.  h  Meromyza  variegata  Meig.r 
ho  noBpeacgemiH  xaeÖHBix  3JiaKOB  erge  ne  OTMeaaaocB.  npocy  BpegiiT  npocHHon  KOMa- 
puK.  B  Boctohhoh  h  CeBepHOH  nacrax  CTpaHBi  BCTpeaaeTCH  Phyllotreta  vittula  Redt. 
B  I^eHTpajiBHOM  h  Boctohhom  anManax  Ha  pejnme  nacTO  BCTpenaioTCH  Eodorcadion 
carinatum  F.  H  E.  humerale  Fisch.  B  gomme  perni  ByaraH,  ioacHee  MoHrojiBCKoro 
Aaiaa,  b  nepBoii  genage  1963,  1964  rr.  HaMH  6bihh  coòpaiiBi  Ha  kohocbhx  griKHx  3aaKOB 
acyKH  Anisoplia  agricola  Poda. 

KoHTHiieHTaaBHocTB  KJiHMaTa  BBi3BiBaeT  pesane  KoaebaHiiH  hhcjichhocth  BpegHTe- 
aen  3epnoBBix  nyjiBTyp.  PanoHBi  oòecneaeHHoro  seMaegeana  pacnoaoaceHBi  Me>Kgy  bbi- 
coKoropiiBiMH  CTenHMH  h  jiecocTenHBiMH  30iiaMH,  no3TOMy  3gecB  b  pa3JiHHHBie  rio  Me- 
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TeopojiorimecKHM  ycjiobhhm  roAti  HaöjnoAaiOTCH  H3MeHemiH  ne  tojilko  hiicjigiihocth,  iio 
h  cocTaBa  Bpe^HTejieH. 

B  3acyinjiiiBLie  roAw  b  cocTaBe  BpeAHTejieii  3epnoBbix  KyjibTyp  npeoOjiaAaiOT  bhabi, 
THmiHHbie  a^h  CTenHbix  panonoB,  Tanne  Kan  mcajihkh  h  hx  jihhhhkh,  capaHHOBbie, 
xjieöiian  nojiocaTan  ÓJionma.  B  xojioAHbie  h  cbipbie  roftbi  yBejiiiHHBaeTCH  yAejibiibiíi  Bec 
i  nrpo(|)HJibHbix  $opM  —  rpGJiKyHbi  h  nx  jihhhhkh,  KJionbi,  cobkh  h  flpyrnc. 

B  TGHeHIie  pn^a  JIGT  CyrqGCTBGHHO  II3MGHH6TCH  30HaJIbHblii  II  CG30HHLIÍÍ  cnGKTp  Bpc- 
fliiTGJiGii,  h  pacnpocxpaHGHHG  OT^GJibHbix  BiiflOB  bbixoaht  ^ajiGKO  3a  rpanHpbi  hx  o6liti- 
HblX  apcaJIOB.  TaKOBO,  HanpHMGp,  MaOCOBOe  pa3MHO}KGHHe  OÔbIKHOBeHHOH  3GPH0B0H 
cobkii  b  1963,  1964  rr.  b  rocxo3ax  IJeHTpaJibHoro  h  CejieHrmicKoro  aîhiaKOB  MHP,  tag 
ryceHnpbi  noBpemAaJin  apoByio  nineimpy  Ha  njioipa^H  öojiee  60  tlic.  ra. 


A3HATCKAH  CAPAHHA  LOCUSTA  MIGRATORIA  L.  B  CCCP 

E.  P.  T  s  y  p  1  g  n  k  o  V  —  E.  II.  I^HHJieHKOB 
(Bcecow3Hbiü  uhctutîjt  3aiu¿UTbi  pacrenv-ü,  Jlenumpad,  CCCP) 

Il  3  BOCbMH  nOßBHßOB  HGpGJIGTHOH  CapaHHH  ( Locusta  migratoria  L.),  BbIHBJieHHblX 
K  HaCTOflipGMy  BpGMGHH,  B  CCCP  OÔHTaiOT  TOJIbKO  Afia  —  cpeAHepyccKan  (L.  m.  rossica 
Uv.  6t  Zol.)  H  a3HaTCKan  capaHHa  ( L .  m.  migratoria  L.).  Cepbe3Hoe  xo3hhctbghhog 
3HaH6HH0  AO  HaCTOHipero  BpGMGHH  COXpaHHGT  JIHHIb  nOCJIGAHHH  nO^BHA,  BCTpeHaiO- 
ipHHCH  B  yMGpGHHblX  H  lOÎKHblX  IHHpOTaX  COBGTCKOrO  CoK)3a  OT  3anaAHbix  rpaHHU;  A° 
KypHJibCKHX  ocTpoBOB  BKJiiOHHTGJibHO.  Apcaji  L.  m.  migratoria  no  ctghghh  BCTpenae- 
MOCTH  H  BpGAOHOCHOCTH  A^HHOrO  BpGAHTGJIH  M0ÎK6T  6bIXb  pa3AGJIGH  Ha  CJIGAyiOipHG  30Hbi: 
1)  30Ha  OTcyTCTBHH  CTaAHOH  (|)a3bi,  pacnojioïKGHHan  OT  CGBGpHOH  rpamipbi  apeajia, 
npHMGpHO,  AO  51°  c.  m.;  3AGCb  capaHHa  BCTpenaeTcn  poAKO  h  b  Macco  He  pasMHO- 
maeTcn;  2)  30Ha  pe3Koro  cnopapHnecKoro  noHBJieHHH  CTaAHOH  <$a3bi,  oxBaTbiBaioipaH 
TeppHTopHK)  OT  51  AO  47°  c.  ni.  h  orpamiHeHHaH  Ha  BOCTOKe  85  MepHAnanoM;  capaHHa 
BCTpenaeTca  aobojibho  nacTo  h  b  HeKOTopbie  rop^i  pa3MHomaeTcn  b  Macee;  3)  3ona 
CHCTeMaTHHGCKoro  noHBJieHHH  CTaAHOH  (|)a3bi,  npocTHpaiobüraHCH  OT  47°  c.  m.  ao  iojkhbix 
rpanmi;  CCCP  h  ot  aojikth  ¿JyHan  Ha  3anaAe  ao  npeAejiOB  KiiTariCKOH  ¿JmyHrapnH  Ha 
BOCTOKe.  CapaHHa  3Aecb  BCTpenaeTCH  hoctohhho  h  nepHOAHHecKH  pa3MHomaeTCH 
b  Macee.  B  stoh  me  3ohg  cocpepoTOHeHbi  ocHOBHbie  rHe3Anjraipa  a3naTCKoii  capaHHH; 
b  hhx  HaôJiiOAeHHe  3a  HOBeAeHneM  BpeAHTejui  h  npoBeAemie  6opb6bi  hbjihgtch  oÔH3a- 
TejIbHblMH. 

Kampoe  rHe3AHJiHHi;e  MomeT  ObiTb  pa3AejieHo  Ha  CTapnii  oOnTamw  n  pe3epBaprra, 
KOTopbiM  npncymH  Manpo-  n  MHKpononyjiHpiiH  capaHHH. 

B  pe3epBan,HHX  BpepHTejiH  êojibme  pâme  b  nepnoABi  ero  hhcjighhoh  penpeccHH. 
Pe3epBan,HH  xapaKTepH3yioTCfl  CBoeo6pa3HbiM  noHBeHHo-ôoTaHHHecKHM  noKpoBOM  h 
onpepejieHHbiM  komhjigkcom  capaHHeBbix,  b  KOTopbie  oôbihho  bxoaht  Pyrgomorpha 
conica  deserti  B.-Bienko,  Chrotogonus  turanicus  Kuthy,  Acrida  oxycephala  Pali., 
Epacromius  tergestinus  Charp.  h  HeKOTopbie  ppynie.  KoMnjieKC  3Tiix  bhaob  hbjihgtch 
CBoeo6pa3HbiM  HHAHKaTopoM  pe3epBaH,Hii  a3HaTCKOH  capaHHH  CTaAHOH  $a3bi.  Ochobbi- 
Bancb  na  paöoTax  najieoSoTammoB,  30ojioroB,  reojioroB,  reorpa<|)OB  h  yneHbix  ppyrnx 
cnepHajibHocTeii,  mohœo  npeAHOJiaraTb,  hto  ^opMiipoBaHne  rHe3AHjiHip  h  onaroB  pa3- 
MHomemiH  a3naTCK0H  capannii  Hanajiocb  c  BepxHeTpeTHHiioro  —  Hanajia  neTBepTHHHoro 
nepuoAOB,  BCKOpe  nocjie  nepecbixaimn  TeTiica.  OAHaKo  b  BHAe,  6jih3kom  k  coBpeMGH- 
HOMy  COCTOHHHK),  OHH  B03HHKJIH  JIHHIb  B  OTHOCHTeJIbHO  HeAaBHee  BpeMH.  HcCJieAOBaiIHH 

A.  A.  BopncHKa  (1935),  A.  JI.  ÜHiHHHa  (1953),  B.  M.  EopoBCKoro  (1958),  K.  B.  KypAio- 
KOBa  (1960)  h  HeKOTopbix  APyrnx  no3BOjiHiOT  AyMaTb,  hto  OKOHnaTejibHoe  cTaHOBjieHHe 
hx  npoiisoHiJio,  npHMepuo,  3a  nocjieAHHe  6—10  tbichh  jieT.  B  pe3yjibTaie  xo3hhctbgh- 
hoh  AOHTejibHocTH  HejioBeKa  OTAejibHbie  onarn  ncnesaioT  hjih  B03iiHKai0T.  Ectb  ocuoBa- 
HHH  rioJiaraTb,  hto  AH^^epeupHaAnH  L.  migratoria  Ha  hoabhabi  Hanajiacb  c  Bepxue- 
TpeTiiHHoro  nepnoAa. 

B  pasMHO/KeHHH  capaHHii  HaôjnoAaeTCH  onpeAejietmaH  nepHOAHHiiocTb  h  phtmhh- 
HOCTb.  üpoAOJimiiTejibHOCTb  naxoHîAOHHH  CTaAHOH  capaHHH  b  rHe3AHJiHm;ax  ot  3  ao 
22  JieT,  npn  noBTopeHHH  MaccoBbix  pa3MHomeHHii  nepe3  3—12  jieT.  B  lomiibix  raesAH- 
.THimiax  «BcnbiiHKH»  ôojiee  npoAOJimiiTejibHbi  h  hobtophiotch  naipe.  CimxpoHHOCTb  Mac- 
coBbix  pasMiiomeHHH  a3HaTCKoii  capaHHH  b  pa3Hbix  rHe3AHJinin;ax,  nacTo  yAajieHiibix 
OAHO  ot  APyroro  h  b  nyHKTax  c  pa3HoxapaKTepHbiM  KJiHMaTOM  h  boahbim  pemHMOM 
yKa3biBaeT  Ha  to,  hto  ne  sth  ^aKTopbi  0Ka3biBai0T  pemaioipee  BjniHHHe  na  nepnoAHH- 
HOCTb  MaccoBoro  pa3MHomeiiHH  capaHHH.  JI.  3.  3axapoBbiM  a^h  asnaTCKOH  capannii  ria 
lore  EßponeiicKOH  nacTii  CCCP,  a  H.  C.  IJJ¡ep6HHOBCKHM  aJih  nycTbiHHOH  capaHHH  6bijio 
rioKasano,  hto  nepnoAHHHOCTb  MaccoBoro  pa3MHomeHHH  3thx  BpeAHTejieïi  coBnaAaeT 
c  nepiioAHHHOCTbio  cojineHHOH  aKTiiBHocTH.  HaKonjieHiibie  naMH  Aamibie  noKa3biBaioT, 
hto  coBixaAeHHH  pHTMHHHOCTH  MaccoBbix  pa3MHomeHHii  a3HaTCK0ii  capaHHH  BO  Bcex  ee 
rHe3AHAHin;ax,  pacnojiomeHHbix  Ha  TeppiiTopim  CCCP,  Tanme  coBnaAaiOT  c  phtmhkoîî 
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COJIHtìLIHOH  aKTHBHOCTH.  MaCCOBbie  pa3MHO>KeHHH  CapaHHH  HaÖJIIOflaiOTCH  B  roghi  c  MaK- 
CHMaJIbHOH  aKTHBHOCTLK)  COJIHHa. 

Bo^hbih  peHiHM  rHe3flHjiHii],  h  SiioTiiBecKHe  ^aKTopbi  ne  MoryT  nrpaTb  pemaiomeiì 
pojin  b  pe3KOM  chhhìghhh  HiicjieHHocTii  capaHHii  b  nepuogbi  ee  MaccoBoro  pa3MHo>ne- 
hhh.  Orni  jiimib  3aTopMaHiHBaiOT  ero  Hayajio  iijih  ycKopmoT  npogecc  3aTyxaHHH.  BecbMa 
OTpnpaTejibtio  cKa3biBaioTCH  Ha  njioTiiocTii  nonyjiHpiiH  capaHHH  MHrpapiin  cTaii  b  MecTa 
ßjiH  Hee  HeöJiaronpiiHTHbie.  Pemaiomee  3HaHeHne  b  nogaBjieiiHH  MaccoBoro  pa3MHO>neHHH 
gaHHoro  BpegiiTejiH  HMeiOT  anTponoremibie  $aKTopbi.  ITojiHan  jiHKBngapnH  rHesgHjmiu; 
h  onaroB  pa3MHOìKeHHH  capannn  MOHìeT  öbitb  gocTHrnyTa  tojibko  b  pe3yjibTaTe  njiaHO- 
Mepuoro  KyjibTypHo-xo3HHCTBemioro  ocBoemiH  3aHHMaeMOH  hmh  TeppHTopnii  h  njiaHO- 
MepHoii  xiiMiinecKOH  6opb6ti. 


3AKOHOMEPHOCTH  PACnPOCTPAHEHHH  H  3HAHEHHH  KOMI1JIEKCOB 
BPEßHBIX  0>AYH  nOJIEBBIX  H  TEXHHHECKHX  KYJÏBTYP  B  rPY3HH 


N.  D.  T  u  1  a  s  h  y  i  1  i  —  H.  J\.  T  y  ji  a  m  b  h  ji  h 
(rpy3UHCKUÜ  uhctutìjt  3aiquTbi  pacTeuuü,  Tóuaucu,  CCCP) 

XapaKTepHbiM  gjin  TeppiiTopnn  rpy3HHCKon  CCP  hbjihgtch  HajiHHHe  pa3JiHHHbix 
aKOJioniHecKHx  h  sooreorpa^HHecKHx  rpynn,  npoiiHKHOBeHHe  b  OTgejibHbie  reorpa(f)H- 
necKiie  oÖJiacTii  bh^ob  pa3Horo  npoHCxoHigeHHH  h  OKOJiorHHecKOH  BajieHTHOCTH,  H3MeH- 
HHBOCTb  COCTaBa  H  3HaneHHH  BpeflHblX  (|)ayH  B  pa3JIHHHbIX  BepTHKaJIbHblX  H  JiaHflHia^)T- 
Hbix  30Hax,  ocoöeHHO  pe3Ko  BbipajKeimoe  nHTHHCToe  pacnpegejieHne  n  jioKajibiibie  30Hbi 
o6hjihh  n  Bpega  ôojibmiracTBa  npegcTaBHTejieii  $ayHbi. 

IlocKOJibKy  3flecb  npegcTaBjieHbi  noHTH  Bce  nepexogribie  KJiHMaTbi  ot  cyxoro  nojiy- 
nycTbiHHoro  go  npe3MepH0  BJianmoro  cyÖTponHnecKoro,  b  pacnpocTpaHeHim  Banmenninx 
BiigoB  BejiHKa  MHoroo6pa3Han  pojib  bjib>khocth.  3HaneHHe  9Toro  $aKTopa  ycyryòjmeTCH 
B  CBH3H  C  BbICOKHMH  IICCyniaiOrpHMH  TeMHepaTypaMH  B  n03^HeBeceHHHH,  JieTHHH  H 
oceHHHH  nepuogbi.  XapaKTepHMM  hbjihgtch  pacnpocTpaHeHHe  Kcepo(|)HJibHbix  n  Me30- 
KCepO$HJIbHbIX  3JieMGHTOB  (JmyHbl  B  OCHOBHOM  B  3acyiHJIHBOH  BOCTOHHOH  Tpy3HH  H 
OTcyTCTBHe  hx  3a  oneHb  pegmiMH  hckjhohghhhmh  b  öojiee  bjibîkhoh  3anagHOH  Tpy3HH. 
Me30(|)HJibHbie  h  mrpo(|)HJibHbie  BHgbi,  HaoßopoT,  npegcTaBJieHbi  noBceMecTHo  b  3anag- 
Hofi  nacTH  pecnyôJiiiKH.  B  3acymjiHBOH  Hie  Boctohhoh  Tpy3HH  ohh  pacnpocTpaneHbi 
jionajibHO,  b  cpaBHHTejibHo  BJiaHiHbix  jiecHbix  h  jiecocTenHbix  jiaHgma(|)Tax,  Ha  opornae- 
Mbix  ynacTKax,  a  TaKæe  b  ropiibix  oÒJiacTHX. 

B  ycjioBHHX  npeoôjiagaiomero  ropHoro  pejn>e$a  Tpy3HH,  TeMnepaTypa  UMeeT  6ojil- 
moe  3HaHeHne  b  3aKOHOMepHOCTHX  BepTHKajibHO-30HaJibHoro  pacnpocxpaHeHHH  6ojib- 
mHHCTBa  npe^cTaBHTejien  $ayHbi.  06mee  noxojiogamie  KJiHMaTa  h  ocoöeHHo  genpec- 
chbhbih  TenjiOBOiì  JieTHHH  peiKHM  orpaHHHHBaiOT  pacnpocTpaHeHHe  SojibimmcTBa  bh- 
goB  b  ropHbix  o6jiacTHX.  3gecb  nojiHOCTbio  BbinagaiOT  TepMO(|)HJibHbie,  b  ochobhom 
Kcepo(|)HJibHbie  h  Me30Kcepo(|)HjibHbie  TypaHCKHe,  HpaHO-3aKaBKa3CKiie  n  òojibihhhctbo 
cpeAH3eMHOMopcKHx  bh^ob,  apeajibi  KOTopbix  ji0KajiH30BaHbi  b  Tenjibix  hh3mghhoh  h 
npegropHOH  30Hax  pecnyÖJiHKH.  9thx  bbicot  gocraraiOT  jihihb  HeKOTopbie  yiviepemio- 
TenjiojiioÒHBbie  Me3ornrpo(|)HJibHbie,  npenMyipecTBeHHo  miipoKo  pacnpocTpaHeHHbie 
b  IlajieapKTiiKe  aBpnÒHOHTHbie  bh^bi.  O^Hano,  He^ocTaTOK  Tenjia  b  ropHOM  nonce  jihmh- 
THpyeT  IIX  pa3MHOHieHHe  3,0  e^HHHHHOH  HHCJieHHOCTH  h  pe/]¡Koro  paCnpOCTpaiieHHH, 
OrpaHHHHBan  pa3BHTIie  nOJIHBOJIbTIIHHblX  BH^OB  OflHHM  nOKOJieHHeM. 

CBoeo6pa3iie  h  HeoflHopo^nocTb  KOMnjieKCOB  Bpe^Hbix  bh^ob  nojieBbix  h  TexHHne- 
CKHX  KyjibTyp  b  3HaHHTejibH0ii  Mepe  onpeflejineTCH  oco6ghhocthmh  reHe3Hca  pacTH- 
TejibHoro  noKpoBa  rpy3HH,  b  nponuiOM  npenMyipecTBeHHo  noKpbiTon  jiecaMH.  CTeniiwe 
(J)opMan;HH  3flecb  BTopnnHoro  npoHcxonc^eHiiH.  B  cbh3h  c  3Thm  b  CTenHbix  h  Jieco- 
CTenHbix  o6jiacTHX  Tpy3HH  (|)opMHpyioTCH  cnepHi^HHHbie  ,o;jih  Kanì^on  30Hbi  KOMnjieKCbi 
Bpe^Hbix  $ayH. 

HcKJHOHIITeJIblIOe  pa3H006pa3He  $H3HKO-XHMHHeCKHX  H  rHftpOJIOrHHeCKHX  CBOHCTB 
noHBeHHoro  nonpoBa  Ppy3HH  oòycJiOBjiHBaeT  3HaHiiTejibHyio  necTpoTy  h  JioKajibHoe 
pacnpeftejiemie  noHBOoÔHTaioipHx  bh^ob  —  npoBOjiOHHHKOB,  jiojkhohpobojiohhhkob  h 
njiacTHHHaToycbix.  He  MeHee  3HaHHTejibHa  pojib  opraHH3an,HOHHO-xo3HHCTBeHHbix,  arpo- 
TeXHHHeCKHX  H  MeJIHOpaTHBHblX  MeponpiIHTHH,  H3MeHHIOIH;HX  3KOJIOniHeCKyiO  OÖCTa- 
HOBKy  b  6Hon;eH03ax. 

Ha  ocHOBaHHH  ycTaHOBjieimbix  3aKOHOMepnocTeH  b  pacnpocTpaHeHim  h  3HaHeHnn 
BpeflHTejieiì  nojieBbix  h  tgxhhhgckhx  nyjibTyp  b  rpy3HH,  aBTopoM  Bbi^ejieHbi  BOceMb 
JiaHgma(|)THbix  30H,  OTJHinaioigiixcH  npHpogHO-xo3HHCTBeHHbiMH  ycjiOBHHMii  h  Bpeg- 
HbiMH  <J)ayHaMH. 
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SUONA  LARVAE  FEEDING,  AND  SYMBIOTIC  NITROGEN 
FIXATION  BY  LEGUMINOUS  PLANTS 


N.  S.  Turayev  —  H.  C.  TypaeB 
(Sverdlovsk  Agricultural  Institute,  USSR) 

Feeding  of  Sitona  larvae  is  considered  by  the  author  as  a  permanently  acting 
factor  limiting  effectivity  of  symbiotic  nitrogen  fixation  by  annual  leguminous  plants 
and  exerting  negative  influence  on  the  basic  nitrogen  balance  of  the  soil. 

Harmfulness  of  Sitona  larvae  (S.  lineatus  L.  and  S.  crinitus  Hbst.)  had  been 
studied  along  with  growing  the  annual  leguminous  plants  (peas,  vetch)  in  different 
soils,  with  different  nitrogen  content:  in  sand  containing  0.009%  of  basic  nitrogen, 
in  soddy  podzol  leamy  soil  with  0.234%  of  nitrogen,  in  podzolizated  chernozyom  con¬ 
taining  0.345%  of  basic  nitrogen  and  from  20  to  40  mg  of  nitrates  per  1  kg  of  dry 
soil.  Phosphoric  potassium  fertilizers  had  been  added  to  the  soil  and  the  seeds  before 
sowing  have  been  treated  with  nitragin.  The  number  of  Sitona  larvae  was  5,  10,  20 
and  30  specimens  per  plant. 

The  negative  influence  of  the  larvae  feeding  upon  the  growth,  development  and 
yield  of  the  plants,  and  upon  the  effectiveness  of  biological  fixation  of  atmospheric 
nitrogen  was  most  clearly  expressed  when  growing  peas  in  sand:  the  yield  of  the 
grain  as  compared  with  the  control  was  reduced  by  37.5—57%,  of  the  stalks  and 
leaves  by  2 — 20%.  The  number  of  beans  per  1  plant  was  reduced  by  23 — 56.1%  and 
the  number  of  seeds  per  1  bean  —  by  8%. 

The  basic  nitrogen  balance  of  the  soil  and  plants  proved  to  be  positive  but  accu¬ 
mulation  of  nitrogen  in  the  versions  where  the  Sitona  larvae  were  being  fed  was  less 
than  this  in  the  control  by  17.7 — 88.8%.  Meanwhile  the  nitrogen  fixation  factor  was 
reduced  by  9 — 42%,  i.  e.  by  5  times  (from  53%  in  the  control  down  to  11%  with  a 
damage  of  30  larvae  per  1  plant). 

When  growing  vetch  in  soddy  podzolic  loamy  soil  and  peas  in  podzolizated 
chernozyom  a  limiting  influence  of  soil  nitrogen  on  the  factor  under  investigation 
had  been  observed  and  followed. 

The  yield  of  vetch  grain  was  less  than  that  of  the  control  by  1.2 — 15.7%,  of  the 
stalks  and  leaves  by  7.6 — 10%,  the  number  of  beans  per  1  plant  was  reduced  by  1.7 — 
19.5%.  The  number  of  seeds  per  1  bean  was  identical  with  that  of  the  control.  Accum¬ 
ulation  of  nitrogen  was  less  as  compared  with  the  control  by  4.65—34.27%.  The  factor 
of  atmospheric  nitrogen  fixation  had  gone  down  from  67%  in  the  control  to  46% 
in  the  experiment  with  a  damage  of  30  larvae  per  1  plant. 

In  podzolizated  chernozyom,  as  in  a  soil  rich  of  soluble  nitrates  with  the  process 
of  nitrogen  symbiotic  fixation  almost  fully  stopped  (tubers  having  been  destroyed 
by  Sitona  larvae  to  96 — 98.5%)  the  yield  of  the  damaged  plants  was  not  decreased 
as  compared  with  the  control. 

In  all  versions  of  the  experiment  the  content  of  nitrogen  in  the  root  remainder 
was  7.2  to  36.1%  less  than  in  the  control.  Such  a  reduced  content  of  nitrogen  in  the 
root  remainder  of  peas  and  vetch  was  stipulated  not  only  by  the  rapid  affluence 
of  fixed  nitrogen  to  the  overground  parts  of  the  plants,  but  by  feeding  of  Sitona 
larvae  as  well. 

Conclusion.  Feeding  of  Sitona  larvae  with  bacterial  tubers  results  in  decrease 
of  the  yield  of  annual  leguminous  plants  (peas,  vetch)  only  in  soils  poor  of  soluble 
nitrogen  combinations. 

In  soils  having  a  rich  content  of  soluble  nitrogen  combinations  feeding  of  larvae 
cannot  cause  any  changes  in  the  regime  of  plant  growth,  nor  any  noticeable  decrease 
of  the  yield. 

in  soils  both  rich  and  poor  of  nitrogen  feeding  of  larvae  with  the  root 
tubbercles  sharply  decreases  the  effectiveness  of  symbiotic  nitrogen  fixation  (the 
nitrogen  fixation  factor  reducing  by  1.5—5  times)  and  the  basic  balance  of  the  soil 
and  plants  nitrogen,  which  results  in  conversion  of  the  annual  leguminous  plants 
into  ordinary  consumers  of  soil  nitrogen. 
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Il  PUE  Mbl  MACCOBOH  BbIKOPMKM  HA  nOJiyCHHTETHHECKOfï  CPEßE 

rycEHHu;  bpe^hbix  cobok 


N.  V.  Uspenskaja,  E.  D.  Hlistovsky  — 

H.  B.  ycneHCKan,  E.  Jk  Xjihctobckhh 

(Cpednea3uaTCKUÜ  HayuHo-uccAedoeaTeAbCKUü  uncruTyr  cßuronaroAoeuu, 

TauiKeHT,  CCCP) 

PeKOMeH,a,yeTCH  a jih  bbikopmkh  rycemm;  xjiohkoboh  Chloridea  obsoleta  F.,  Majioh 
Ha3eMHOH  (Kapa^pHHa)  Laphygma  exigua  Hb.  h  03HMoh  Agrotis  segetum  Schiff,  cobok 
nojiycHHTeTHqecKan  HHTaTejiBHan  cpeAa  c  pacTHTejiLHoñ  ochoboh  h3  ceMnn  Marna. 
nojiHLiH  cocTaB  3TOH  cpeABi  cjieAyiomnií  (KOJinaecTBo  KOMnoHeHTOB  fljia  nojiyaemin 
1  Kr  cpeABi):  iiaôyxnme  ceMena  Mama  —  350  r,  aBTOJirmaT  niiButix  Apommeii  —  40  r, 
arap  —  20  r,  acKopOnnoBan  KHCJioia  —  4  r  h  ^HCTmurapoBaifflaH  BOAa  ao  1  nr.  Pepen- 
Typa  3T0H  cpepti  ao  HeKOTopon  CTeneHH  noBTopaeT  npeAJiomenuyio  iilopii  X.  (1963). 
IiaMH  b  KaaecTBe  pacTHTejiBHOH  ochobbi  HcnojiBaoBaHBi  ceMena  Mama,  h  H3MeHeH0 
cooTHomeHne  KOMnorieHTOB.  BncnepHMeHTajiBHaa  npoBepna  noKa3ajia,  hto  peKOMeHAye- 
Maa  pepenTypa  ôojiee  ÔJiaronpHHTHa  a^h  bbikopmkh  ryceHnp  xjiohkoboh,  MaJioii  Ha- 
3eMHon  h  03HM0H  cobok,  aeM  cpeAa  fflopn.  Bbixoa  6a6oaeK  npn  hh ahbh Ay ajiBHoii 
BBiKopMKG  ryceHnp  Ha  peKOMeHpyeMOH  cpeAe  aoxoahji  a«11#  KapaAPHHBi  ao  99%,  xjioh- 
KOBOH  COBKH  AO  95%  H  03HM0H  COBKH  AO  80%.  CKOpOCTB  pa3BHTHa,  HJIOAOBHTOCTB 
H  APyrne  noKa3aTejin  ôbijiii  TaKne  me,  KaK  npn  BBiKopMKe  Ha3BaHHBix  bhaob  Ha 
ecTecTBeHHOM  KopMe.  PeKOMeHAyeMBiH  cocTaB  oôecneaHBaeT  bo3mo>khoctb  bochpoh3boa- 
CTBa  6e3  cHnmeHHH  mn3HemiocTH  cjieAyioipero  MHHHMajiBHoro  KoanaecTBa  nocjieAOBa- 
TejiBHHx  noKOJieHHH:  xjioHKOBaa  coBKa  4—5,  03HMaa  coBKa  6—7  h  KapaApnHa  8—10. 

JUjia  npeAOxpaHeHHa  cpeABi  ot  rpnÔHoro  h  öaKTepnaJiBHoro  3apameHHa  hchojib30- 
Bana  cMecB  ÿopMajiHHa  (0.05%)  h  MeTaôeHa  (0.2%  ot  Beca  cpeABi).  9ia  hpothbomhk- 
poÔHaa  CMecB  npaKTnaecKH  He  0Ka3BiBajia  TOKcnaecKoro  B03AeËCTBHa  Ha  rycemip. 

PeKOMeHAyiOTca  ôojiee  aKOHOMHHHBie,  aeM  b  cjiyaae  HHAHBHAyajiBHon  bbikopmkh, 
npneMBi  MaccoBoro  jiaôopaTopHoro  BBiparpHBairan  Ha  cpeAe  ryceHHn;  Ha3BaHHBix  bhaob 
cobok.  ryceHHn;  xjiohkoboh  cobkh  Hanöojiee  3KOHOMHaHo  oKa3ajiocB  BBipanpaBaTB  b  ABa 
3Tana:  Ha  nepBOM  3Tane  (ao  3-ro  B03pacTa)  coAepmaHHe  no  50—60  ryceHHn;  b  aanmax 
üeTpn  c  25  r  cpeABi,  Ha  BTopoM  3Tane  HHAHBHAyajiBHoe  coAepmanne  b  aaencTBix 
HHKyôaTopax.  Jfjia  oshmoh  cobkh  TaK  me  Hanöojiee  npneMjieMOH  0Ka3aJiacB  AßyxaTanHan 
CHCTeMa  bbikopmkh  ryceHnp.  Ha  nepBOM  aTane  (ao  4-ro  B03pacia)  copepmamie  ryce- 
hhh;  TaK  me,  KaK  b  cjiyaae  c  xjiohkoboh  cobkoh,  na  BTopoM  me  aTane  copeprnaHiie 
no  15 — 20  3K3.  b  0.5  ji  CTeKjmiiHBix  ôaHKax,  Ha  pno  kotopbix  HacBinaeTcn  cTepnjiBHan 
noaBa.  noBepx  noaBBi  pacKJiaABiBaeTcn  cpeAa.  no  Mepe  noeAaHHn  b  6amty  AoêaBjiniOT 
HOBBie  noppnn  cpeABi.  ryceHnp  KapappiiHBi  jiyame  Beerò  BBipaipnBaTB  c  1-ro  B03pacTa 
Ao  OKyKJiiiBaiiHH  b  0.5  ji  CTeKJiHHHBix  Öamcax  Ha  KyôriKax  cpeABi.  B  KamAyio  6amîy 
noMemajiocB  Tpn  cjioh  KyÔHKOB  cpeABi,  OTAejiemiBix  Apyr  °T  APyra  cjiohmh  BaTBi. 
Ha  KamABiii  cjioh  BBicamiiBajiocB  30 — 35  tojibko  hto  otpoahbihhxch  H3  hhp  ryceHHn; 
hjih  ao  100  ryceHHn;  Ha  1  6aHKy. 

Ilpn  HcnojiB30BaHHH  OHHcaHHBix  npHeMOB  MaccoBOH  bbikopmkh  ryceHnp  na  cpeAe, 
CpeAHHH  BBIXOA  KyKOJIOK  A^H  03HMOH  COBKH  COCTaBJIHJI  38,  XJIOHKOBOH  COBKH  —  41 
h  KapaApHHBi  —  61%.  H3  oopa30BaBmHxca  KyKOJiOK  BBuieTejio  90 — 100%  HopMajiBHBix 
6a6oaeK. 


TEKyiIfHE  H  ByjfyiIÎHE  nPOBJIEMbl  AKPHAOJIOrHH 


B.  P.  Uvarov — B.  n.  yßapoB 

(IIpoTueocapaHHoebiü  uccAedoeareAbCKuü  u^eurp,  Jloudon,  BeAUKoôpurauuii) 

TeMHBi  nporpecca  b  H3yacHHH  capaHaoBBix  HJiJHOCTpnpyiOTCH  TeM,  hto  3a  20  jieT 
(1948—1968)  onyÔJiHKOBaHO  okojio  7000  paôoT,  t.  e.  350  b  toa,  hjih  ho  oahoh  b  penn. 
B  KpaTKOM  AOKJiaAe  HeB03Momno  oxBaTHTB  Bce  CTopoHBi  Bonpoca,  h  oh  orpaHHaHBaeTcn 
jinmB  on,eHKOH  AocTnruyTBix  npaKTHaecKHx  pe3yjiBTaTOB  h  BBiHBjieHHeM  ypoKOB  co- 
speMeHHoro  onBiTa,  yiîa3BiBaiom;HX  nyTH  paJiBneHinen  paôoTBi. 

OaeBHAiiee  Beerò  TexHOJiornaecKim  nporpecc  b  oßjiacTii  imceKTiipHAOB  h  MeTOAOB 
hx  npHMeneHHH.  Bxoadtb  b  aötbjih  3AecB  HeB03MomHO,  ho  HeoSxoAHMo  otmcthtb,  aro 
BBeAeHHe  CHHTCTHaeCKHX  HHCeKTHU,HAOB,  npHMeHfleMBIX  B  OaeHB  HH3KHX  A03ax  npn 
noMom;H  annapaTypBi  Rjm  MejiKOKanejiBHoro  pacnBiJieHHH,  ape3BBiaaHiio  hobbichjio  acf)- 
$eKTHBH0CTB  pe3yjiBTaTOB.  BojiBmHM  maroM  BnepeA  6bijio  BBeAeHHe  caMOJieTOB,  b  oco- 
ôeHHOCTH  aJih  6opb6bi  c  JieTHBiMH  cTaHMH  capaHaH.  BAOÖaBOK  K  TexHHKe  H3yaeHHe 
noBeAeHHH  capaHaoBBix  no3BOJiHJio  npHMennTB  Te  hjih  HHBie  mctoabi  ôojiee  papno- 
najiBHO.  npnaHHy  mhothx  HeyAaa  HaAO  HCKaTB  He  b  TCXHHKe  —  Miiorne  HeyAaan  33Bhcht 
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OT  maßjioiiiioro  npHMeHeHHa  HiiceKTHU,HAa  6e3  yaeTa  noBCAGHiia  h  pacnpeAeaeima  na 

njioipaAH  BpeAHTejia. 

Kan  HH  oiieBiiAGH  nporpecc  TexHiiKH,  3iiaHeiiHe  ero  iiaAO  pacpemiBaTb  no  pe3yjib- 
TaiaM.  yqeTw  npopema  cMepTiiocTii  b  noae  oaeHb  TpyAHbi  h  naAG/KHbix  Aamibix  Majio. 
OmeTbi  pyKOBOAHTejieiï  KaMnamm  aacTO  cTpa^aiOT  ohthmh3mom,  npHHHHbi  KOToporo 
noHHTiibi.  Pojib  noBbix  mctoaob  b  MaccoBOH  öopbße  MOÎKHO  opeHHTb  TOJibKo  no  pe3yjib- 
TaiaM,  AOCTiimyTbiM  b  cTpaHax,  r^e  ohh  npnMeHHiOTcn  cucTeMaTHaecKH  b  Teaemie 
AOJiroro  nepnoAa.  IIpHMepoM  mojkct  cjiyiKHTb  KaHa^a,  ajih  KOTopon  ecxb  CTaTHcniae- 
CKiie  AaHHbie  3a  23  ro^a.  3a  3to  BpeMa  naomaAB,  3apa>KGHHan  KoßbijmaMH  Tpex  bhaob, 
KOJicöajiacb  nonni  ot  Hyjin  ao  700  Ü00  kb.  km  b  toa.  IIpn  stom  ypoBeiib  MaKCHMajibiibix 
3apa>KeHHH  hg  noKa3aji  nounnieHnn  HecMOTpa  Ha  HeyKJiomibiH  nporpecc  tgxhhkh 
H  opraHH3an,HH  HCTpeßiiTejibHbix  Mep.  IIpHHHHy  3Toro  moikiio  BHAeib  b  tom,  hto  naaiibi 
6opb6bi  ocHOBaHbi  nacTbio  Ha  TmaTejibHOM  yaeTe  oceiibio  B3pocjibix  koObijiok  h  Kaie- 
ropnaapHH  cTeneHH  3apaiKeHHH,  npn  KOTopon  nonyaapna  ao  oahoh  koOkijikh  Ha  1  kb.  m 
HOJIH  II Jill  HGTbipeX  Ha  OÔOHHHaX  CHIITaiOTCH  He  npGACTaBJIHIOIIi;HMH  npHMOH  OnaCIIOCTH 
h  oöpaÖOTKe  He  noAJieJKax.  B  nepeBOAe  Ha  6ÓJibiniie  njioipaAH  sto  3iiaaHT,  hto  okojio 
MiuiJiHona  h  ßojibine  koôkijiok  Ha  1  kb.  km  ocTaBjiaiOTca  KaK  nenpnKOCHOBeHHbiH  3anac. 
Cnaonmaa  oopaßoTKa  cjiaßo  3apaaîeHHbix  njiomaAeñ:  oaeBHAHo  neMbicjiHMa  skohomiï- 
hgckh,  no  Hejib3H  3aKpbiBaTb  rjia3a  Ha  to,  hto  emeroAno  HCTpeßjiaeTca  TOJibKo  aacTb 
nonyaapira.  B  pe3yjibTaTe  hh  o6hi,hh  ypOBeHb  nonyjiHU,iiH,  hh  pa3Max  ero  KOJieöamiH, 
BiiAHMo,  ne  3aBHCHT  ot  pe3yjibTaT0B  6opb6bi,  xoth  OHa,  KoneaHO,  nrpaeT  ôojibinyio  pojib 
b  3aiHHTe  ypoîKaa  AaHHoro  roAa. 

He  MeHee  oaeBHAHa  pojib  coBpeMemioH  tgxhhkh  h  opraHH3an,Hn  b  6opb6e  co 
CTaAHbiMH  capaHnoBbiMH,  nocKOJibKy  agjio  HAeT  o  3ain,HTe  ypoasaa  AaHHoro  ce30Ha 
H  panoHa.  9to  noKa3aji  onbiT  rpaHAH03Hbix  KaMnaHHH  ßopbßbi  c  nycTbimioii  capaHaoii 
(. Schistocerca  gregaria  Forsk.)  b  AcfipHKe  h  ioro-3anaAHOH  Asmi  b  nepnoA  1943—1961  rr., 
3HanHTejibHbin  ycnex  KOTopbix  3aBHceji,  OAHaKO,  He  tojikko  ot  tgxhhkh,  AaJieKO  He  BesAe 
yAOBJieTBOpHTeJIbHOH,  HO  OCOÔeHHO  OT  papHOHaJIbHOH  CTpaTerHH,  OCHOBaHHOH  Ha  MHOrO- 
jieTHeM  H3yneHiiH  ce30HHbix  phkjiob  h  paiioHOB  pa3MHO>KeHHH  h  Miirpapnä  cTaü.  3to 
AaJio  B03M0îKH0CTb  nepeABHran.  chjibi  b  Hanôojiee  yrpoaiaeMbie  paiioiibi  3a6jiaroBpe- 
MeHHO.  3th  KaMnamm  cnacjin  MHorne  CTpaHbi  ot  onycTomemra,  ho  bjihhhhh  na  oôipyio 
AHHaMHKy  capaHnii  He  OKa3ajin,  h  MaccoBoe  pa3MHOJKeHHe  ee  npnmjio  k  Koupy  no- 
CTeneHHO,  no-BHAHMOMy  b  3aBHCHMOCTH  ot  3KOJiorHnecKHX  ycjioBHH  —  BepoHTHee  Beerò 
KJiHMaTHnecKHX.  Bnoreorpa(|)HnecKHH  aHajiH3  nocJieAHero  MaccoBoro  nepnoAa  ne  noKa- 
3aJi  otjihhhh  ot  Toro,  HTO  npoiicxoAHJio  b  npeAUAyHi,He  nepnoAH  (1911 — 1920  h  1925— 
1935),  KorAa  6opb6a  Bejiacb  b  oaeiib  HeMHornx  CTpaHax  h  ruaBiibie  panoHbi  MaccoBoro 
pa3MHO>KeHHH  ocTaBaJiHCb  He3aTpoHyTbiMH  ero.  Bojiee  Toro,  nocJieAHHn  nepnoA  Mac- 
coBoro  pa3MH0>KeHHH  OKa3ajiCH  Aa>Ke  hohth  BABoe  A-aHHHee  npeAMAymnx. 

TaKHM  o6pa30M,  ohkit  nocjieAHHx  jieT  noKa3aji,  hto  coBpeMeHHaa  TexHHKa  h  opra- 
HH3an,HH  HCTpeÖHTeJIbHOH  Öopbßbl,  npn  BCeii  HX  BbICOKOH  HenOCpeACTBeHHOH  3(|)cf)eK- 
thbhocth  b  3am;HTe  ypoîKan,  pa3pemeHHH  npoßjieMbi  He  AaiOT  h  He  oßeipaiOT. 

B  ßopböe  co  craAHbiMH  capaHHOBbiMii  6o.Jiee  ÖJiaronpnaTHbie  nepcneKTHBbi  oTKpbuincb 
ßjiaroAapn  BbincHeHHio  nBJiemm  (|)a30Boro  nojiHMop(J)H3Ma.  OcTaBJinn  b  CTopoHe  ero 
TeopeTHnecKyio  BaiKHocTb  ajïh  AUHaMHKH  nonyjmpHH,  KOTopan  BKJiionaeT  h  Kojinne- 
CTBGHHbie  h  KanecTBemibie  H3MeHeHHH  capaHnn,  sto  OTKpbuio  B03M0>KH0CTb  peryjnipo- 
BamiH  MaccoBbix  pa3MHOJKenHH.  B  pe3yjibTaTe  6noreorpa(|)HnecKoro  aHajinsa  MHorojieT- 
HHx  AaHHbix,  oxBaTHBniHX  necKOJibKo  MaccoBbix  nepnoAOB  Aßyx  bhaob  capaHnn, 
BblHCHHJIOCb,  HTO  HCTOHHHKII  CTSH,  pa3JieTaK)in;HXCH  HO  peJIblM  KOHTHHeHTaM,  OrpaHH- 
neHbi.  IiajiHHiie  tskhx  onaroB,  rAe  AaHHbiä  bha  He  tojikko  jkhbgt  nocTOHHHO,  no  na- 
xoaht  ycjioBim  ajih  nepnoAnnecKoro  napacTaHHH  HacejieHHH  h  nepexoAa  ero  b  cTaAHyio 
(|)a3y,  AaBiio  ycTaHOBJieHo  b  Ampline,  Ha  MaAaracKape  h  b  CpeAHeñ  Asan  a^ih  MecTHbix 
noABHAOß  nepejieTHOH  capaHmi  ( Locusta  migratoria  L.)  h  b  A$pHKe  nie  A-^a  KpacHOH 
capaHHH  ( Nomadacris  septemf asciata  Serv.).  fteTajibHoe  oöcjieAOBamie  MecTonojionîe- 
HHH,  rpaHHii;  h  3KOJiornii  onaroB  nosBOJinjio  BbiABHHyTb  npHHpnn  npeAynpeAHTejibHOii 
ßopbßbi  nepe3  cnepnajibirbie  opranii3an;HH  A-aa  nocToaHHoro  HaßaiOAeHHa  HaA  cocToa- 
HHGM  nonyjiapHH  h  noAaßjieHHa  KOHpeHTpapHH,  BeAyipnx  k  rperapH3an;HH,  noaBjieumo 
CTaü  h  nx  pa3JieTy.  CTpaTerna  npeAynpeAHTejibHOii  öopböbi  b  oaarax  onpaBAaaa  ceßa 
Ha  npaKTHKe  xeM,  hto  3a  nocjieAHHe  AecanuieTna  He  ßbuio  MaccoBbix  pa3JieT0B  cTaii. 
3to  noBJieKJio  Aaaœ  k  onniMHCTHaecKHM  3aaßjieHHaM  06  oKOHnaTejibHoii  jiHKBHAapHH 
capaHHOBOH  npoßjieMbi.  Oahbko  omeTbi  opraHH3an,mi  noKa3biBaiOT,  hto  Mepbi  noAaß- 
jieHHa  HanHHaioimixca  pasMiioaieimii  h  rperapH3an;HH  npnxoAHTca  npiiHHMaTb  oaeHb 
nacTO.  YpOBeHb  ÖAHTejibHOCTH  oprannsapnii  h  hx  totobiiocth  k  aghctbiiio  He  mojkgt 
ßbiTb  ocJiaßaeH.  KojinaecTBeHHaa  h  KanecTBeimaa  AnnaMHKa  nonyaapnii  b  oaarax 
ToabKO  em;e  H3yaaiOTca,  n  hg  HCKJiioaeHa  bosmojkhoctb  Biie3anHbix  BcnmneK  b  Mac- 
niTaße,  KOTopbin  MoaieT  npeBbicHTb  pecypcbi  opraHH3an;HH. 

Ao  HeAaBHero  BpeMeHH  Ka3aJiocb,  hto  npoßaeMa  nycTbinnoii  capaHan  npnHHHnn- 
aJibHO  OTaHHHa  ot  npoßaeM  APymx  bhaob  ßjiaroAapa  ee  ape3BbiaaHHOH  noABiiamocni 
b  npeAejiax  Aßyx  KoiiTiiHeHTOB  h  b  ctbahoh  h  b  oahhohiioii  c|>a3e.  OaHaKo  aHaaiia 
nponnibix  pa3MHOHîeHHH  noKa3aji,  hto  nonyjiaHHH  oahhohiioii  (|>a3bi  b  nepnoAti  mhhh- 
MyMa  (pepeccHii)  BCTpeaaiOTca  b  cpaBiiHTejibiio  orpanHaeimoìi  reorpa^naecKOH  30iie, 
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b  npepejiax  KOTopoË  tojilko  b  HenoToptix  paËOHax  n  tojilko  b  HeKOTopue  ce30Hbi 
co3paiOTCH  3KOJiorHiiecKHe  ycjiOBHH,  Bepyrpue  k  KOiipenTpapim  ophhohhoë  capaHaii, 
ÖLicTpOMy  iiapacTamiio  nonyjiapmi  n  nepexopy  b  CTapHyio  $a3y.  Harnii  3Hairaa  b  3T0m 
OTHomeHHH  eipe  HepocTaToaiiLi,  ho  HaMeaaeTca  B03MomtiocTL  BbincHennH  noTempiajiL- 
Hbix  panoHOB  h  ce30Hiibix  ycjioBHÎi  nepBHHHOH  rperapH3aii,HH,  hto  no3BOJiHJio  6bi  b  6y- 
pyrpeM  npHMenHTb  npimpiin  npepynpepnTejiLHOË  öopböbi  h  k  3T0My  Biipy.  3tot  npini- 
h,hh  yme  npHHHT  b  6opb6e  c  lomHO-aMepnKaHCKOË  capaHHOH  ( Schistocerca  americana 
Drury),  oaeHL  cxopnoË  c  nycTLitmoii  capaHuon  b  ee  önojiormi  h  sKOJiornn.  Ilona  me 
nojiOHîeHHe  c  nycTbiHHOH  capanaoË  ape3BLiaaËHO  cepbe3HO,  Tan  KaK  HOBoe  MaccoBoe 
pa3MHomeiiHe  ee  naaajiocL  nocjie  mecTiiJieTHeË  pepeccnH.  IIpHxopHTCH  onacaTLca,  hto 
corjiacoBaHHau  CTpaTenia  npepLipyipiix  naMnannii  ôopLÔLi  co  ctkhmh  Tenepb  BCTpemT 
3aTpypHeHHH  b  ee  npiiMeneHmi  no  npnaHHaM,  blixophih,hm  H3  c$epLi  npnKJiapHOË  3H- 

TOMOJIOTHH. 

TaKHM  o6pa30M,  npnxopHTca  npH3HaTb,  uto  h  3aru,HTHaH  h  npepynpepHTejibHaa 
cTpaTerHH  ßopLÖLi,  pâme  npii  ycjiOBHH  mnpoKoro  npiiMeHemia  coBpeMemioË  TexHHKH, 
rapaiiTHpyiOT  tojilko  OTiiocHTejibHyio  h  BpeMeHHyio  6e3onacHOCTb  ot  MaccoBbix  ony- 
CTomeHHii.  Hh  Ta,  hh  ppyraa  erpe  He  npHBejiH  k  TOMy,  htoôli  paHHLiË  bhp  mot  6litl 
HCKJHOHen  H3  KaTeropHii  noTenpHaJibHbix  BpepHTejieË. 

Hapapy  c  stiim,  pap  bhpob  Bbiineji  hjiii  blixopht  H3  stoë  KaTeropmi  b  oaeBnpHOË 
3aBHCHM0CTH  OT  HHblX  (JiaKTOpOB,  UeM  HCTpeËHTeJILHLie  MeponpHHTHH.  TaK,  nO-BHßH- 
MOMy,  Hcne3Jia  capaHaa  CnaJincTLix  Top  ( Melanoplus  spretus  Walsh),  onycToinaBmaa 
CeBepnyio  AMepHKy  b  nponuioM  CTOJieTHii.  üpenpaTHJHicb  MaccoBbie  BbijieTbi  cTaË 
nepejieTHOH  capaHaii  ( Locusta  migratoria  L.)  H3  aepHOMopcKHx  oaaroB  b  3anapHyio 
Eßpony.  Ilpyc  ( Caliiptamus  italicus  L.),  MaccoBLiË  BpepHTejiL  b  KOHpe  nponuioro  cto- 
jieTHH  b  loro-BOCTOHHOH  Eßpone,  paeT  TaM  tojilko  MecTHLie  BcnLinmu.  MaccoBLie  pa.3- 
jieTLi  MapoKKCKOii  caparrai  ( Dociostaurus  maroccanus  Thunb.)  nocTeneHHo  TepaiOT 
CBoe  3HaueHHe  b  CeBepHOË  A^pune,  IlepepHeË  h  CpepHeË  A3hh  h  na  KaBKa3e.  IIocTe- 
neHiio  HaMeuaeTca  yMeHLHieHiie  sKOHOMiiaecnoË  pojin  HenoTopLix  bhpob  koôlijiok 
b  CeBepHOH  AMepime  h  Eßpa3HH,  rjiaBHLiM  oôpa30M  b  paËOHax  c  noaTii  cnjiomiiLiM 
HcnojiL30BaHHeM  3eMejiL  nop  KyjiLTypLi.  OïMeaeHLi  TaKme  cJiyaan  nocTeneHHon  3aMCHLi 
opHoro  BpepHoro  Biipa  ppyrnM,  nero  imnan  HejiL3a  npnniicaTL  HCTpeÔHTejiLHLiM  MepaM. 

Hapapy  c  3thm  noaBJiaeTca  h  HeyKJiOHHo  pacTeT  npoôJieMa  koëlijiok  TaM,  rpe  npeT 
npopecc  ocBoemia  hoblix  3eMejiL,  npn  blicokom  npopeHTe  3eMejiL  He  HcnojiL30BamiLix, 
hjiii  HcnojiL3yeMLix  BpeMeimo.  PacTeT  0Ha  h  TaM,  rpe  ochoboë  3eMjienojiL30BaHHH  hb- 
jiaeTca  3KCTeHCHBiioe  îKiiBOTHOBopcTBO.  B  CIIIA,  ApreHTHiie,  üaparBae  h  Ypyraae 
rjiaBHLie  ycnjina  3aipiiTH0Ë  ôopLÔLi  TenepL  HanpaBJieHLi  npoTiiB  koëlijiok,  Bpeparpnx 
ecTecTBeHHLiM  nacTÔiiipaM,  KOTopLie  3acTaBJiuiOT  ce6a  ayBCTBOBaTL  Tanme  h  b  3acyni- 
jiHBLix  paËOHax  Ka3axcTaHa,  lOmHOË  Chôhph,  Mohtojihh,  ABCTpajinn  h  Ha  blicoko- 
ropuLix  nacTÔnipax  AjiTau,  TuHL-IHaiiH  h  Hoboii  3ejiaHpioi. 

B  pa3BHBaiOHl,HXCH  CyÔTponHUeCKIIX  H  TponHHeCKHX  CTpaHaX  HeO>KIipaHHO  BLIXOpHT 
Ha  nepBLiâ  njiaH  Kan  MaccoBLie  BpepHTejiH  MecTHLie  bh^li  capaHHOBLix.  B  nojiy3acym- 
jiHBLix  paËonax  A(J)piiKH  h  loro-sanapHoË  A3hh  HauajiHCL  bchliihkh,  panie  c  o6pa30- 
BaHHeM  CTaË  TaKiix  bh^ob,  KaK  Oedaleus  senegalensis  Krauss  h  Aiolopus  ajfinis  Walk. 
B  TanjiaHpe  cnjiomiiaH  BLipyËKa  JiecoB  h  3aMeHa  hx  hojihmh  KyKypy3Li  noBena  k  Mac- 
coBOMy  noHBJiemiio  capaHUH  Patanga  succincta  L. 

BjiHHime  nepeMeH  b  cncTeMe  3eMjienojiL30BaiiHH  ninpono  H3BecTH0,  ho  Ba>KHO 
OTMeTHTL,  HTO  H  pe3KHe  aHTpOnOreHHLie  II  HCTOpHHeCKII  npOpOJIHHITeJILHLie  eCTeCTBeiï- 
HLie  nepeMeHLi  bjihhiot  na  pniiaMiiKy  pa3HLix  bh^ob  b  npoTHBonojionmLix  nanpaBjie- 
HHHX.  Hanôojiee  oueBupHLi  nepeMeHLi,  ÔJiaronpiiHTHLie  pjin  paimoro  Biipa,  h  hm  ype- 
jiaeTCH  BiiHMaHiie,  Torpa  KaK  BLinapeHHe  BHpa  H3  KaTeropmi  BpepiiTejieË  BLi3LiBaeT 
Majio  HHTepeca,  xoth  hmchho  Tanne  cjiynan  paiOT  bo3moîkhoctl  bckplitl,  KaK  h  no- 
aeMy  sto  nponcxopiiT.  Bce  sto  3ByuHT  Kan  H3JiHniHee  noBTopeime  paBiio  npH3HamioË 
pojin  3KOJioriin  b  capariHOBoË  npoéjieMe,  ho  k  iisyaemiio  sKOJioniii  mohiho  nopxopHTL 
c  pa3HLix  Tonen  3peniia. 

Hanôojiee  nonyjmpHoe  nanpaBJieHHe  hcxo^ht  h3  HeocnopiiMoro  npiiHpuna,  hto 
OTpejiLHLie  bhpli  cyipecTByioT  b  paHiioË  cpepe  Kan  qjieHLi  cjiojkhoii  cncTeMLi  opraHH3- 
MOB  h  npuMO  hjiii  KocBeimo  3aBHCHT  opHH  ot  ppyTHX.  3tot  npiraipin  ona3ajiCH  Ha- 
CTOJiLKO  npHBjieKaTejiLHLiM,  HTO  BiiHMaHiie  3KOJioroB  Booôipe,  a  capaimoBLix  b  oco^eH- 
iiocTH,  cocpepoTOHHJiocL  na  BLiHCHeiiHH  KOMnjieKCOB  BHpoB,  CBH3aHHLix  c  onpepejien- 
HLiMH  THnaMH  MecTooôiiTaHiiË.  B  pe3yjiLTaTe  HaKonnjiacb  rpoMapHaa  JiiiTepaTypa, 
b  BHpe  cnncKOB  bh^ob,  BxopmpHx  b  npepnojiaraeMLie  Tecuo  CBH3aHHLie  cooôipecTBa. 
TaKHe  CHHCKII  B  ÔOJILIHHHCTBe  OCHOBaHLI  Ha  KpaTKOBpeMeHHLIX,  naCTO  epHHHHHLIX 
h  noHTH  MexaimiecKiix  yaeTax  nonyjiapHË,  oôlihho  tojilko  B3pocJioË  cTapiin.  IIoflBiDK- 
HOCTL  capaHHOBLix,  pâme  ne  CTapnLix,  xoporno  H3BecTHa  h  yaeTLi  KOJinnecTBa  paimoro 
Biipa  na  opHOM  n  tom  me  yaacTKe  pâme  b  pa3iioe  BpeMH  pua,  ne  roBopa  o  ce30He, 
aacTO  paiOT  pa3iiLie  pe3yjiLTaTLi.  JAiaBiioe  me,  Tanne  yaeTLi  neH36emH0  nmopiipyioT 
CTapnio  aËpa,  KOTopaa  b  CTpaHax  c  pe3K0  pa3JiHxiiibiMH  ce30iiaMH  nopBepmeHa  pojiroe 
BpcMa  BJinaiiHio  HeôJiaronpuaTHLix  ycjioBHË,  ii36emaTL  KOTopLix  ona  He  MomeT. 

TaKoro  popa  paöoTLi  0Ka3ajin  nojiLsy  pjia  BLiacneiiiia  30HajiLiio-reorpa(|)HaecKoro 
pacnpocTpaneHHa  HeKOTopbix  BpepHLix  bhpob,  ho  oaeHL  Majio  paa  nomiMaiiiia  pnna- 
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mu  K  il  hx  nonyjiHipni.  HaooopoT,  ohbitbi  H3yueHHH  oHOJioriiii  h  KOJinuecTBCimoH:  gii- 
HâMMKii  OT^ejiBHBix  BiiflOB  gaioT  peHHBie  pe3yjiBTaTBi.  TaKOBBi  paôoTBi  cpegneasnaTCKiix 
BHTOMOJioroB  no  oaaiiCHOMy  npycy  ( Calliptamus  italicus  L.)  ;  ehtiijicthhii  paôoTa  no 
aHrjiHHCKHM  KOÔBijiKaM;  Toæe  nnTHJieTHHe  HCCJie^OBaHnn  aKOJiornn  h  gHHaMHKH  ogn- 
HonHoii  MapoKKCKoii  capamni  na  Knnpe  h  TpexjieTHnn  paôoTa  no  cnÖHpcKon  koôbijikg 
( Gomphocerus  sibiricus  L.)  b  ropax  lOrocjiaBHH.  I^eHHBie  3KOJioriiuecKHe  pe3yjiBTaTBi 
nojiyneHBi  MHoroJieTHHMH  paôoiaMH  no  hockojibkhm  BiigaM  capamra  b  hx  onarax. 
Bbibojjbi  H3  TaKiix  paöoT  b  ôojiBHiiracTBe  oneHB  octopojkhbi  h  rjiaBnan  nx  peiiHocTB  — 
pa3paôoTKa  npimpunoB  n  MeTOginra  H3yueiiHH  gHiiaMHKii  nonyjiflpnn,  gjniTejiBiioe  npn- 
MeneHne  KOTopBix  K  OT^ejiBHBiM  BH^aM  b  npegejiax  hx  pejiBix  apeajiOB  oöergaeT 
HaMeTHTB  nyTH  co3HaTejiBHoro  peryjmpoBaHHH  nonyjinpiiH  aKOJionnecKHMii  MeTOgaMH. 

Ilona  JKe  npiixogiiTcn  npn3HaTB,  uto  nporpecc  Ha  nyra  k  TanoMy  peryjmpoBaniiio 
Bpe^HBix  capaHHOBBix  OTCTaeT  OT  ycnexoB  HCTpeÔHTejiBHOH  öopBÖBi.  IlpnuHHa  aToro 
HecKOJiBKO  napaflOKcaJiBHa  —  HMemio  ycnexn  6opb6bi,  HMeionpie  BpeMeHHoe  h  Mecraoe 
3HaneHHe,  gaioT  ocHOBaHne  k  3aaBJieHHHM  ganm  co  CTopoHBi  HenoTopBix  aKpngojioroB, 
HTO  capaHHOBan  npoöneMa  pa3pemeHa  h  gajiBHeâmee  imyueHne  ee  —  H3JiiiniHHH  poc- 
KomB.  0Ta  Tonna  3peHHn  HaxogHT  noggepniKy  co  CTopoHBi  xex,  ot  noro  3aBHCiiT 
(|)HHaHCHpoBaHiie  HayuHoii  paöoTBi.  BgoôaBOK  peKOMeHgaipin  arpoTexHHuecKHx  Mepo- 
npHHTHH,  Morym¡Hx  peryjiiipoBaTB  capamiOByio  jpmaMHKy,  no-BHgHMOMy,  ne  HaxogiiT 
nOAflepHÍKH  B  CeJIBCK0X03HHCTBeHHBIX  KpyraX  HJIII  B  CHJiy  KOHCepBaTH3Ma,  HJIH  nOTOMy, 
HTO  OHH  He  oöemaioT  HeMe^jieHHBix  BBirog.  Hpkhh  npHMep  aToro  —  MaccoBBie  pa3MH0- 
HîeHHH  naCT^HipHBIX  KOÔBIJIOK  B  OUeBHßHOH  CBH3H  C  II3MeHeHHHMH  paCTHTeJIBHOTO 
noKpoBa  nog  bjiiihhhgm  upe3MepHoro  BBinaca:  yMeHBmenne  uncjia  hœbothbix  Ha  egn- 
HHn,y  njioipaflH  HJiH  poTapnoHHan  cncTeMa  BBinaca  yMeHBinaiOT  cncTeMaTHuecKiie 
noTepn,  npHHHHneMBie  KoöBumaMH,  ho  HeMegJieHHBie  BBirogBi  npegnoniiTaiOTCH.  B  pe- 
3yjiBTaT6  HfleT  nporpeccHBHan  gerpagagnn  nacTÔHin;  nonni  bo  Bcex  CTpanax  aKCTen- 
CHBHoro  îKHBOTHOBOACTBa,  h  3TO  npegCTaBJineT  cepBe3Hyio  yrpo3y  b  neKOTopBix  pa3Bii- 
BaiomnxcH  cTpaHax. 

nepeg  aKpngojioraMH,  Kan  ôygTO  BCTaeT  Bonpoc  —  hjiii  npegocTaBiiTB  capamiOByio 
npo6jieMy  TexHOJioraM,  hjih  HCKaTB  nyTen  k  ee  aKonornnecKoii  peryjiflipra.  Ha  gejie 
HeoÔXOflHMOCTH  B  TaKOM  BBlÖope  HeT.  HpH3HaBaH,  HTO  HCTpeÔHTeJIBHBie  MeTOgBI  gaiOT 
BpeMeHHyio  3ain;iiTy,  HeoôxogiiMo  nog  hx  npnKpBiTHeM  cTpeMiiTBcn  k  6ojiee  pagnnajiB- 
HOMy  penieHiiio  npoôJieMBi.  üpn  otom  hgoôxoahmo  ynecTB,  hto  geno  iigeT  o  peryjiHpira 
He  TOJiBKO  capaHHOBBix,  ho  h  Beerò  aKOJiornnecKoro  KOMnjieKca.  noaTOMy  aKpngojioraM 
cJiegyeT  nogxogiiTB  k  npoôJieMe  b  TecHOM  coTpy^imnecTBe  c  ôoTamiKaMH,  nouBOBe^aMii, 
arpoTexHHKBMH  h  300TexmiKaMH,  npnMoe  ynacTHe  KOTopBix  ocoôeHHo  Heo6xo/i;HMo  npii 
aKcnepHMeHTaJiBHOM  H3yneiiHH  bjiiihhhh  arpoTexHHuecKHx  npneMOB  h  Ha  gHHaMHKy 
capaHHOBBix  nonyjiapHH  h  Ha  oôipyio  aKOHOMHKy.  Bpng  jih  Ha^o  nanoMHiiaTB,  hto 
MHorne  acneKTBi  ÔHOjionin,  <|)H3HOJiorHH  h  ocoôeimo  noBe^eHHH,  B03HiiKaioiii;He  b  nojie- 
BOH  paôoTe,  TpeôyioT  tohhoii  jiaôopaTopHon  paspaôoTKH.  G  Tex  nop  Kan  capaHna  sa- 
BoeBajia  ceöe  MecTO  cpe^ii  jiaöopaTopHBix  îkhbothbix,  oHa  cjiyniHT  oô^eKTOM  caMBix 
pa3Hoo6pa3HBix  HccjieflOBaHHH,  ho  MHorne  H3  Tannx  pa6oT  cTpa^aiOT  otpbibom  ot  ^en- 
CTBHTeJIBHOCTH.  J],JIfl  OCBemeHHH  MHOTHX  CJIOÎKHBIX  npoßjieM  ÖHOJIOTHH  H  nOnyjIHpHOlI- 
HOH  ^HHaMHKii  capaHHOBBix  Heoöxo^HMo  ôojiee  TecHoe  h  opraHH30BâHiioe  coTpy^Hiine- 
CTBO  HOJieBBIX  H  JiaÖopaTOpHBIX  paÔOTHHKOB.  EOJIBinyiO  POJIB  B  3T0M  OTHOHieHHH  MoryT 
CBirpaTB  flocTaTOHHO  oôopy^oBaHHBie  nojieBBie  jiaôopaTopnii  nan  6a3Bi  ^ojiroBpeMeHHon 
CTan,HOHapHOH  paôoTBi  b  panoHax,  thhhhhbix  ji;jih  naîK^oro  BH^a  capaHnoBBix. 


STORED-PRODUCT  AND  INDUSTRIAL  ENTOMOLOGY  IN  CZECHOSLOVAKIA 

P.  H.  V  e  r  n  e  r 
(ÜVÜPP,  Praha ,  CSSR) 

Only  in  the  years  1954  until  1956  a  small  working  group  was  established  in  the 
organization  taking  care  of  the  storage  of  grain  on  the  territory  of  the  whole  state 
which  was  charged  with  the  protection  of  stored  grain  against  pests.  In  1958  an 
entomological  department  was  founded  in  Prague  in  the  Central  Research  Institute 
of  Food  Industry  (by  the  Ministry  of  Agriculture  and  Food)  that  has  since  been 
working  in  the  stored  product  entomology. 

The  results  achieved  in  the  protection  of  stored  grain  until  1960  were  contained 
in  the  lecture  by  Pulpán,  Verner  and  Figala  given  at  the  11th  International  Congress 
of  Entomology  in  Vienna  in  1960.  The  present  report  is  in  direct  connection  with 
the  former  one. 

In  order  to  help  the  practice  various  methods  for  the  control  of  pests  in  food 
processing  plants  and  stores  have  been  elaborated,  mainly  the  application  of  chemical 
and  physical  methods  of  the  pest  control. 


27* 


411 


As  far  as  the  research  is  concerned,  the  activity  of  the  entomological  department 
has  been  aimed  at  the  biology  (especially  bionomics,  ecology,  faunistics  and 
taxonomy) . 

in  the  field  of  the  biological  control  of  Acaroid  mites  ( Acarus  siro  L.  and 
Glycyphagus  destructor  Sehr.)  by  the  use  of  the  predator  Cheyletus  eruditus  Sehr, 
a  series  of  further  practical  applications  in  grain  stores  was  made  with  good  results 
(Pulpán,  Verner,  1965).  In  all  these  cases  grain  stored  in  stacks  wTas  concerned. 
At  the  present  time  semi-operational  trials  are  made  with  various  kinds  of  seed 
stored  in  bags.  It  seems  that  even  this  method  of  the  use  of  the  predator  Cheyletus 
eruditus  can  be  put  into  practice  under  certain  conditions. 

In  stores  of  cheese  in  Czechoslovakia  7  kinds  of  mite  pests  have  been  found 
among  which  the  prevailing  species  are  Acarus  siró  L.  and  Tyrophagus  putrescen- 
tiae  Sehr.  The  occurence  of  mites  has  been  ascertained  in  70%  of  plants,  the  mites 
occuring  in  great  numbers  have  been  however  found  only  sporadically.  The  cheese 
attacked  by  mites  and  not  treated  in  entirely  destructed  by  them  in  3—9  months 
according  to  given  conditions.  It  has  been  found  that  cheese  wrapped  in  Saran  foils  is 
fully  protected  against  mite  penetration  (Verner,  Pulpán,  1965;  Pulpán,  Verner,  1965). 

In  recent  years  an  extensive  investigation  of  the  fauna  of  food  processing  plants 
has  been  made  in  order  to  ascertain  the  occurence  and  abundance  of  various  kinds 
of  pests.  540  plants  have  been  investigated  on  the  whole  territory  of  Czechoslovakia. 

The  main  preliminary  results  are  given  here:  42  mite  species  and  698  insects 
species  were  determined.  Orders  of  Insecta  are  represented  in  the  material  as  follows: 
Thysanura  —  2,  Blattodea  —  3,  Orthoptera — 1,  Dermaptera  —  1,  Psocoptera  —  20,  He- 
teroptera  —  18,  Hymenoptera  —  85,  Coleóptera  —  183,  Lepidoptera  —  29  and  Diptera  — 
359  species.  From  the  point  of  view  of  the  abundance  the  most  numerous  were 
some  species  of  mites  —  mainly  Acarus  siró  L.,  Tyrophagus  putrescentiae  (Sehr.), 
Glycyphagus  destructor  (Sehr.),  Gohiera  fusca  (Oud.).  Those  are  followed  by  some 
species  of  Psocoptera  (e.  g.  Lachesilla  pedicularia  L.,  Liposcelis  subfuscus  Broad.), 
some  species  of  Hymenoptera  (e.  g.  Devorgilla  canescens  Grav.,  Nasonia  vitripennis 
Walk.,  Vespula  germanica  F.),  some  species  of  Coleóptera  (e.  g.  Tenebrioides  mauri- 
tanicus  (L.),  Oryzaephilus  surinamensis  L.,  Cryptolestes  ferrugineus  (Steph.),  Derme- 
stes  lardarius  L.,  Tribolium  confusum  Duv.  and  T.  castaneum  Herbst,  Sitophilus 
granarius  L.),  some  species  of  Lepidoptera  (e.  g.  Anagasta  kuehniella  Zell,  and  Ne- 
mapogon  granellus  L.)  and  some  species  of  Diptera  (e.  g.  Piophila  casei  L.,  Drosophila 
melano gaster  Mg.,  Musca  domestica  L.,  Lucilia  sericata  (Mg.),  Phormia  terraenovae 
Rob.-Desv.).  A  lot  of  dates  of  the  importance  and  distribution  of  some  species  and 
their  ecology  have  been  obtained.  As  far  as  mites  and  Diptera  are  concerned  the  re¬ 
sults  of  this  investigation  have  already  been  published  by  ¿uárková  (1967)  and 
Zuska,  Lastovka  (in  print).  Further  groups  of  insects  will  be  studied  successively 
and  the  results  published  by  other  specialists.  Losses  caused  by  pests  in  the  food 
industry  in  Czechoslovakia  have  been  estimated.  They  amount  to  about  40  million 
Czechoslovak  crowns  per  year  (which  coresponds  to  approximatively  5,700,000  $). 

The  present  task  of  the  research  are  experimental  studies  of  the  autecology 
of  some  pest  species.  Problems  of  food  preference  of  the  mites  Acarus  siró  L.  and 
Tyrophagus  putrescentiae  Sehr,  and  of  the  beetles  Oryzaephilus  surinamensis  L.  and 
O.  mercator  Fauv.  are  studied,  special  attention  being  paid  to  various  kinds  of  oil 
seeds.  There  are  also  studied  problems  of  the  migration  of  larvae  of  some  Diptera 
and  their  pupating,  mainly  of  Calliphora  vicina  Rob.-Desv.  and  Lucilia  sericata  (Mg.). 
A  continuous  task  of  the  activity  of  our  department  is  to  propose  and  modify  diffe¬ 
rent  methods  of  pest  control  for  practical  purposes. 


K  Bonpocy  O  nHIIJEBOR  CnEL]¡HAJIH3ALi;HM  OMTOOArOB 
B  CBH3H  C  yCTORHHBOCTBIO  K  HHM  PACTEHHR 

N.  A.  Vilkova,  I.  D.  Sohapiro  —  H.  A.  B  n  ji  k  o  b  a,  H.  J\.  Ill  a  n  h  p  o 
(Bcecow3Hbiü  uncTuryr  3auf,urbi  pacrenuñ,  Jlenumpad,  CCCP) 

nogaBjmiomee  6oju>mnHCTBO  bh^ob  HaceKOMLix  CBH3aH0  c  pacTHTejitHtiMH  accopua- 
PHhmh.  HeM  gjiHTejiLHee  $HJioreHeTHuecKaH  cbh3b,  TeM  coBepmermee  h  rjiyönm  npn- 
cnoco6jienHH  HaceKOMoro  k  Hcnojn>30BaHHio  pacTeiran  b  KauecTBe  nmpeBoro  cyöcTpaTa. 
KopMOBOMy  pacTemno  npiraapjieHŒT  BanmemnaH  pojin  b  bbojiiophh  naceKOMtix. 

ycjiOBHH  nuTaHHH,  npHcnoco6jieHHe  HaceKOMtix  k  kopmobbim  cy6cTpaTaM  npnBejio 
K  nepecTpohue  MHornx  cucTeM:  opraHOB  uyBCTB,  opraHOB,  CBH3aHHLix  c  npneMOM  nmpH, 
KOHe^HOCTen,  $opMBi  h  OKpacKH  Tejía,  opraHOB  nmpeBapeHHH,  BLipejiemiH,  naKonjiennn 
pe3cpBOB  h  T.  g.  CnepnajiH3apnH  b  noTpe6jieHnii  mirpeBoro  cyöcTpaTa  onpegeJieHHoro 
cocTaBa  npngajia  cooTBCTCTByiomyio  HanpaBjiemiocTL  MeTaöojumiy  h  tcm  caMtiM  ctir- 


.412 


pajia  pemaiomyio  pojib  b  Mop$oreHe3e  mhothx  flpyrnx  opraiiOB  h  eneren,  nenocpeA- 
CTBOHHO  ne  yuacTByioipiix  b  nepepaöoTKe  nnigH. 

Odjiagan  CTporo  cneu;ii(|)iniecKHMH  bo3Mojkhoctîimh  b  noTpeöJiemiH  onpe^ejienHoro 
nnmeBoro  cyöerpaTa,  naceKOMoe  oerpo  BocnpmiHMaeT  otkjiohghhh  b  ero  KauecTBe. 
H  ecjiH  am  OTKJiOHeHiiH  cyipecTBeHHbi,  pe3yjibTaTOM  6yAeT  J11160  noAaBJiemie  6hoth- 
qecKoro  noTeHpnajia  BpeAHTejin,  jihöo  ero  rnöejib.  Ilo  HameMy  MHeHHio  (LUannpo, 
BnjiKOBa,  1963),  nnipeBan  cnepHajrasapHH  iiaceKOMbix  b  ochobhom  onpe^ejineTcn  rpa- 
HHI^aMH  ÖHOXHMHUeCKOH  nOTCHgHH  BHfla. 

Ilo  cymecTByiomen  KJiaccH$HKaii;HH  b  3aBiicHM0CTH  ot  nmpeBoii  cnen,najiH3an;HH 
(|)HTO(|)aroB  flejiHT  na  Tpn  rpynnbi:  MOHO$aroB,  ojinro(|)aroB  11  nojiH(|)aroB.  OAsaKO  3Ta 
KJiaccH(|)HKan,HH  lie  OTpa>KaeT  HajiHHHH  y  Bcex  Tpex  rpynn  bhaob  onTHMajibHbix  a^h 
hhx  KopMOBLix  paeremm,  npiiypoueHHOCTH  K  onpe^ejieHHbiM  $a3âM  h  3Tana.M  opraHo- 
reHe3a  pacTeHHH,  opraHOTponHOCTH,  rncTOTponnocTH  h  flpyrnx  npncnocoÖJieHHH,  xapaK- 
Tepnwx  flJiH  KaHi^oro  BH^a.  IIocjieflHee  æe  iiivieeT  npHHpnnHaJibHoe  3Haqeime,  no- 
CKOJiLKy  OTpatfiaeT  a^amiiBHyio  opraHH3an;HK)  HacenoMoro.  Ilpn  onpeftejiemiH  ypoBHH 
nnmeBOH  cnepHajumapiiii  Hejit3H  He  yuHTbiBaTb  n  to,  uto  cpe^n  KyjibTypHbix  paeremní 
Ka>Kfl,biH  bha  npeACTaBJien  pa3HOo6pa3neM  copTOB,  OTjmuaioiUHxcH  aobojibho  3HaqH- 
TejibHO  flpyr  ot  Apyra  no>  Mop^ojiormiecKHM,  rHCTOjiornqecKHM,  (|)H3HOJiorHqecKHM 
H  ÓnOXHMHHeCKIIM  CBOIICTBaM.  B03HHKIHHe  B  npopeCCe  3BOJHOn¡HH  TpeÔOBaHHH  HaceKO- 
Mbix  K  nanecTBy  nHip,  CTporo  BbipanmHHbie  y  $HTO(|)aroB,  co3AaiOT  H3BecTHbie  orpa- 
HHneHHH,  KOTopwe  TeM  CTpo>Ke,  ueM  öojiee  cneu,HajiH3HpoBaH  bha.  Hajnnme  ycTOHUHBbix 
paeremm  (copTOB )  b  HHCJie  onTHMajibHbix  aJïh  A^HHoro  BHAa  naceKOMoro  mbi  paccMaT- 
pHBaeM  Kan  cBoeo6pa3Hoe  BbinaAeHne  3BeHa  b  nnipeBOH  peira. 

Pl3BecTH0,  uto  A^KHe  poAnun  KyjibTypHbix  paeremm  oÖJiaAaiOT  6oJibmeñ  ereneiibio 
ycTOHHHBOCTii  no  cpaBHeHHio  c  KyjibTypHbiMH.  MoHO(|)arHK)  h  OTHacTii  ojinro(|)arHio  cjie- 
AyeT  paccMaTpHBaTb  Kan  6ojiee  AaBmoio  cbh3b  <f)HTO<|)aroB  c  onpeAejieimbiMH  rpynnaMH 
HJIH  BHAaMH  KOpMOBbIX  paCTeHHH,  KaK  pe3yjIbTaT  ÖOJiee  A^HTeJIBHOH  COnpHJKeHHOH  3BO- 
AIOniHH  BpeAHTeJIH  H  pacTeHHH.  B  CBH3H  C  3THM  y  MOHO-  H  OJIHrO(|)arOB  HpHCnOCOÔJieHHH 
K  CBOHM  KOpMOBblM  paCTeHIIHM  ÖOJiee  COBepmeHHbl.  IIpHCnOCOÔHBmHCb  K  AHKHM  npeA' 
KaM  KyjibTypiibix  paeremm  h  cjieAyn  3a  hhmh  b  sbojiioahh,  Mono^arn  h  oTuaern  ojih- 
robara  iiacTOJibKO  xopomo  aAanTiipOBajincb  k  onpeAeaemibiM  bhaam  paeremm,  hto 
H3MeHeHHH  Ha  COpTOBOM  ypOBHe  OKa3bIBaiOTCH  A-an  HHX  MeHee  CymeCTBGHHblMH,  qew 
AJiH  noJimJaroB.  HapymnTb  sth  rjiyôoime  npHcnoco6jieHHH  y  ojinro-  h  Mono(J)aroB  3Ha- 
HHTejibHO  TpyAHee,  ueM  y  nojim^aroB. 

OnjioreHeTHqecKH  KopMOBbie  cbh3h  nojiH(|)aroB  c  KyjibTypiibiMH  pacTeiiHHMH  6ojiee 
no3AHHe,  nosTOMy  njiaenumoerb  sthx  bhaob  b  OTHomeHHii  Bbißopa  nnipa  03HauaeT 
cjia6yio  CTeneHb  npncnocoÔJieHHOCTH  k  KaæAOMy  OTAejibHOMy  BiiAy  KopMosoro  pacTe- 
HHH.  Hapynierme  stoh  npncnocoÔJieHHOCTH  y  nojiH(|)aroB  ocyipecTBiiMo  6ojiee  jierno, 
qeM  y  MOHO$aroB,  otcioas  h  BbiBeAeHne  y ctohhhbbix  copTOB  k  hiim  qam¡e  6biBaeT 
6ojiee  3(|)(J)eKTHBHO. 


THE  RELATION  BETWEEN  INFESTATION  OF  SUGARCANE  BY  A  STEMBORER, 
ELDANA  SACCHARINA  WALK.  (LEP.  CRAMBIDAE)  AND  YIELD  OF  SUGAR 

IN  TANZANIA 

P.  T.  Walker 

(Ministry  of  Overseas  Development,  Tropical  Pesticides  Research  Unit, 

Porton  Down,  Salisbury,  Wiltshire,  U.K.) 

The  larvae  of  Eldana  saccharina  have  been  found  boring  in  sugar  cane  in  North 
Tanzania  since  1954  but  only  since  1966  have  they  become  a  serious  pest.  They  are 
normally  borers  in  Maize  and  Sorghum  in  West  and  Central  Africa  but  have  attacked 
sugarcane  in  South  Africa,  the  Central  African  Republic  and  Negeria.  References  are 
given  by  Walker  (1966),  and  work  is  in  progress  by  Waiyaki  (1967). 

Attack  is  either  primary,  when  larvae  enter  plant  cane  several  months  old, 
or  secondary  when  larvae  enter  the  bases  of  young  shoots  from  the  stubble  of  ratoon 
crops.  The  lower  part  of  the  stems  is  mostly  attacked,  causing  interruption  of  growth, 
rotting  and  entry  of  disease,  drying  and  loss  of  sugar.  The  only  information  on 
sugar  loss  caused  by  Eldana  is  given  by  Dodds  (1939)  who  found  the  sucrose  in  cane 
reduced  from  13  to  7.3%  in  damaged  canes  in  South  Africa.  Borers  and  losses 
in  sugar  cane  are  reviewed  by  Jepson  (1954). 

Losses  in  Tanzania  were  examined  by  two  methods.  First,  samples  of  10  feet 
of  row  were  taken  at  harvest,  the  stems  were  split,  divided  into  groups  according 
to  the  percentage  of  joints  (nodes)  bored,  and  the  poi  and  brix  measured.  A  reduction 
of  about  0.01  tons  sugar  per  acre  per  month  per  1%  stem  joints  bored  was  found. 
When  the  sugar  content  of  the  juice  from  these  groups,  with  different  degrees  of 


413 


attack,  was  examined,  the  poi  in  canes  having  5—8%  joints  bored  was  higher  than 
in  uninfested  canes.  Pol  then  falls  with  increasing  infestation  rate. 

Secondly,  the  average  infestation  rates  from  samples  before  harvest,  and  the  poi 
and  hrix  of  the  factory  juice  were  examined  from  a  number  of  harvested  fields 

at  harvest.  In  order  to  exclude 
immature  fields,  fields  showing  a 
iarge  difference  between  the  poi 
of  the  bottom  and  top  of  canes 
were  not  counted.  The  overall  re¬ 
gression  of  cane  yield  on  infesta¬ 
tion  again  follows  a  straight  line, 
over  the  infectation  levels  found. 
Sugar  yield  again  shows  a  reduc¬ 
tion  of  about  0.01  tons  of  sugar 
per  acre  per  month  per  1%  stem 
joints  bored,  although  actual  los¬ 
ses  will  depend  on  variety  and 
time  of  year.  However,  the  sugar 
content  of  canes,  as  average  brix, 
again  shows  a  peak  at  about  6% 
stem  joints  bored,  with  lower  su¬ 
gar  concentrations  in  juice  from 
fields  with  less  and  more  infesta¬ 
tion.  Sample  and  harvest  results 
are  combined  in  the  figure. 

This  latter  effect  is  conside¬ 
red  partly  due  to  the  association 
of  high  sugar  content  with  matu¬ 
rity,  mature  canes  being  more 
attacked  because  they  are  older,  attacked  canes  being  more  mature  due  to  the  inter¬ 
ruption  of  translocation  by  boring  at  the  stem  base.  Boring  will  produce  drier  canes 
with  higher  concentration  juice.  Boring  also  interrupts  downward  movement  of  assi¬ 
milates,  causing  more  sugar  storage  above  the  damage  then  below  (Das,  1934). 
A  similar  relation  between  poi  (per  cent  sucrose)  and  borer  attack  by  other  species 
can  he  seen  elsewhere  (David,  Anathanarayana,  1963),  with  the  highest  poi  in  canes 
with  one  internode  attacked. 

Thus  it  is  important  to  examine  cane  yield,  sugar  yield  and  juice  content  on 
both  a  cane  and  an  area  of  land  basis  to  fully  understand  the  effect  of  borers. 


Generalized  relationship  between  sugar  content 
of  juice,  as  poi  or  brix,  an  infestation  rate,  as  per¬ 
centage  of  stem  joints  bored. 


CPABHHTEJIBHAH  BHOrEOrPAOHH  RBYX  BHJfOB  POJ\A  SCHISTOCERCA 

Z.  V.  W  a  1  o  f  f,  D.  E.  P  e  d  g  1  e  y  —  3.  B.  B  a  Ji  o  b  a,  3.  3.  n  e  g  îk  ji  h 

» 

( IlpoTueocapaHHoebiü  uccjiedoearejibcnuü  i^enrp,  Jlondon,  BejiunoópuTanun) 

B  flOKJiage  paccMaTpHBaiOTCH  h  cpaBHHBaiOTCH  apeajiBi  Schistocerca  americana 
(Drury)  b  K)>khoh  AMepnne  k  lory  ot  15°  io.  m.  h  Schistocerca  gregaria  gregaria 
(Forsk.)  b  3anagHon  Ampline. 

Xoth  CTaii  S.  americana  pa3Miio>KaK)TCH  b  panouax  c  ôôjibhihm  KOjrauecTBOM  ocag- 
KOB,  ueM  cían  S.  gregaria  b  3anagHon  Ampline,  panoHLi  oöiiTaunn  bo  BpeMH  pepeccnn 
y  oéonx  BHgOB  naxogHTCH  b  nanôojiee  3acymjiHBBix  Hacmx  nx  apeajiOB. 

B  3anagHon  A$pHKe  cían  S.  gregaria  pa3MHOîKaiOTCH  JieroM  b  30He  k  lory  ot 
Caxapti,  b  MecTax  BBinafleHHH  ocagKOB  —  BHyTpn  TpommecKon  sohli  KOHBepreHu,HH, 
a  BecHon  —  Ha  ceBepe,  b  Mecrax  ocagKOB,  BBinagaion^nx  bo  BpeMH  npoxoæ^enHH  phkjio- 
hob,  gBHHiynjHXCH  c  3anaga  Ha  boctok  ho  CpegH3eMHOMopLio  h  CeBepHon  A^pnne. 
3oHBI  pa3MHOJKeHHH  CBH3aHBI  ce30HHLIMH  MHipapHHMH  HOCJieflOBaTeJIBHBIX  nOKOJieHHH 
h  ouHipaiOTCH  bo  BpeMH  cyxHX  nepnogoB. 

nojieBLie  HaÔJiiogeHHH  blihbhjih,  hto  CTan  S.  gregaria  nepegBnraiOTCH  no  Beipy; 
Kan  noKa3aji  Peimn  (Rainey,  1951,  1963),  aTO  npnBOgHT  k  hx  CKonjieHnio  b  panouax 
B03gymHBix  KOHBepreHpiiH. 

CTan  BeceHHero  HOKonemiH,  MHrpnpyromne  npn  bbicokhx  TeMnepaTypax  Tennoro 
ce30na,  nepegBHraioTCH  Ha  ior  c  rocnogcTByroupnviH  BeTpaMH,  gyionpiMH  no  nanpaBjie- 
hhio  k  BHyTpHTponHHecKoii  30iie  KOHBepreHpiiH,  rge  CTan  h  ckohjihiotch.  JIcTHee  >Ke 
HOKOJieHHe  gBHHîeTCH  Ha  ceBep  nponiB  HanpaBJieHHH  rocnogcTByioipHx  BeTpoB,  Tan  Kan 
bo  BpeMH  xojiogiioro  ce3ona  nepeneTBi  nponcxogHT  maBHBiM  oôpa30M  npn  TenjiBix 
ioîkhbix  BeTpax,  gyionpix  npn  npHÔJiHHîeHHH  npoxogHipHx  h,hkjiohob  (Gerbier,  1965). 

HecKOJiBKO  cxogHan  napTHHa  ce30HHBix  Marpapnií  bbihbjih6tch  h  y  S.  americana , 
CTan  KOTopoH  coônpaiOTCH  JieTOM  h  oceHBio  b  ran  Ha3BiBaeMyio  «30Hy  KoiipeiiTpapHii» 
(Daguerra,  1953)  b  ceBepo-3anagHOH  AprenTHHe  h  ioro-BOCTOunoiï  Eojihbhii,  a  3hmoh 
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h  Beciioii  (MOKgy  HioHeM  h  noaöpeM)  ninpoKO  pacnpocTpaiimoTCH  no  AprciiTHiie, 
a  imorga  h  no  üaparBaio,  IOamon  Bpa3HJinn  h  YpyrBaio.  Ha  öojiluich  uacTH  nx  apeaaa 
gO/Kgn  BBinagaioT  BecHoii  n  jigtom.  Oôbihho  pa3MHOH<enne  n  o6pa30Banne  CTaii  npo- 
nCxoflHT  bo  BpeMH  BeceiiHiix  goingen  no  Been  3apajKeHiion  30He,  a  b  jieTHee  BpeMH 
pa3MHOJKeHne  nponcxognT  tojibko  b  3anagHon  ApreHTHHe  n  IOamon  Bojihbhh.  Ycne- 
BaioT  co3peTB  h  OTJIOJKHTB  ann,a  TOJiBKo  nepBBie  BeceHHiie  CTan,  a  ôojiBinaa  uacrB 
BeceHHero  noKOJiennn  ocTaeTca  HenojiOB03pejion  go  cae^yioipen  BecHBi,  OTJinaaacB 
b  3T0M  OTHOineHiin  OT  CTan  S.  gregaria,  óojiBinnncTBo  KOTopBix  ycneBaeT  gaTB  gBa, 
a  nacTO  n  Tpii  noKOJiemiH  b  Tenerme  roga. 

Mnrpagiia  CTan  H3  apeaaa  HamecTBiiii  b  30Hy  KongenTpagnn  nponcxognT  bo 
BpeMH  TenjiOBoro  ce30Ha  h  HBjineTCH  pe3yjiBTaTOM  nepegBHaiennn  c  rocnogcTByioignMn 
BeTpaMH,  gyionpiMH  no  HanpaBJieHmo  k  KOHTHHeHTajiBHOMy  pnKJiony,  KOTopBin  o6pa- 
3yeTcn  b  ccBepo-3anagiion  ApreHTHHe  b  cbh3h  c  bbicokhmii  jieTHHMn  TeMiiepaTypaMii. 
Hto  me  KacaeTcn  3HMHe-BeceHHero  pacnpocTpanemin  CTan  no  apeajiy  namecTBnn,  to 
oho  ngeT  npoTHB  HJin  nonepen  HanpaBJieHnn  rocnogcTByKUgnx  BeTpoB.  npegBapnTejiB- 
iioe  H3yneHHe  CHHonTHnecKHx  ycJiOBnn  npii  nepejieTax  CTan  noKa3aJio,  uto  nepegBnme- 
HiiH  Ha  loro-BocTOK  h  ria  ior  nponcxogaT  npn  TenjiBix  ceBepiiBix  BeTpax,  cBH3aiiHBix 
c  óapnnecKHMii  genpecciiHMn,  npoxoganpiMn  nepe3  KOHTHHeHT  h  HapymaioigHMH  roc- 
nogCTByionpie  BOCTomiBie  BeTpBi. 

TaKHM  o6pa30M,  Moamo  CKa3aTB,  hto  y  oöonx  BngoB  ce30imBie  nepeMema  b  apea- 
Jiax  CBH3aHBI  C  CIIHOnTIineCKHMII  CHCTeMaMH  pa3HBIX  BeJIHHHH. 

H  y  Toro  n  y  gpyroro  Bnga  nepnogBi  genpeccnn  aepegyiOTca  c  nepnogaMn  BcnBi- 
men  h  HamecTBHii,  He  Bce  npnnHHBi  B03HHKH0BeHiia  KOTopBix  erge  BBiacneHBi.  y  S.  ame¬ 
ricana  nepBHHHBie  CTan  noaBJiaiOTca  b  ny ctbihhbix  HH3HHax,  pacnojiomeiiiiBix  no  co- 
cegcTBy  c  ropaMH  (Kohler,  1962),  rge  BJinarme  ocagKOB  yBejinnHBaeTca  ctokom  c  rop. 
CjiegyeT  otmgthtb,  hto  ôojibhihhctbo  h3  cjiynaeB  HapacraHHa  KOJinnecTBa  h  rperapn- 
3an,HH  S.  gregaria  b  pe3yjiBTaTe  oôhjibhbix  gomgen,  oTMeneHHBix  b  1967  r.  h  npnBeg- 
innx  k  HOBOMy  HainecTBino  stoh  capaHnn,  Tanaœ  npori3omjiH  b  ny  ctbihhbix  panoHax, 
conpegejiBHBix  c  ropncTBiM  pejiBe^OM.  BcnBimKH  pa3MHomeHHa  nponcxognjin  noôjin- 
30CTH  hjiii  b  Tex  me  MecTax,  rge  ohh  OTMenajmcB  n  npemge. 


ARTENSPEKTRUM,  SCHADWIRKUNG  UND  BEKÄMPFUNG  VON  TARSONEMINI 

IN  GRASSAMENKULTUREN 

T.  Wetzel 

(Institut  für  Phytopathologie  der  Karl-Marx-Universität,  Leipzig,  DDR) 

Über  die  an  Gramineen  auftretenden  Tarsonemini  sind  wir  nur  unzulänglich 
unterrichtet.  Unsere  Kenntnisse  resultieren  im  wesentlichen  aus  Untersuchungen,  die 
vor  allem  Reuter  (1900)  und  Kaufmann  (1925)  durchführten,  und  die  inzwischen  von 
Ovcinnikova  (1938),  Mühle  (1940),  Masek  (1957),  Sapiro  und  Cumakov  (1957),  Ge¬ 
rasimova  und  Manjaeva  (1960)  sowie  verschiedenen  anderen  Autoren  bestätigt  wurden. 
Im  Mittelpunkt  standen  dabei  die  Spezies  Siteroptes  graminum,  (Reuter)  und  Ste- 
neotarsonemus  spirifex  (Marchai).  Lediglich  Wetzel  (1964)  und  Buhl  (1965)  machten 
auf  spezielle  Tarsonemus- Arten  aufmerksam.  Im  Rahmen  der  vorliegenden  Unter¬ 
suchungen  konnten  an  15  verschiedenen  Gramineen  14  spezielle  Weichhautmilbenar¬ 
ten  nachgewiesen  werden:  Siteroptes  graminum  (Reuter  1900),  Tarsonemus  confusus 
Ewing  1939,  T.  fusarii  Cooreman  1941,  T.  lacustris  Schaarschmidt  1959,  T.  muehlei 
Wetzel  1964,  T.  nodosus  Schaarschmidt,  1959,  T.  piliger  v.  Schlechtendal  1897,  T.  talpae 
Schaarschmidt  1959,  T.  spec.,  Tarsonemoides  belemnitoides  Weis-Fogh  1947,  Steneotar- 
sonemus  erlangensis  Schaarschmidt  1959,  S.  laticeps  (Halbert  4923),  S.  spirifex  (Mar¬ 
chai,  1902),  Steneotarsonemus  spec.  Auffallend  war,  daß  alle  Gramineen  ein  ver¬ 
hältnismäßig:  hohes  Artenspektrum  an  Tarsonemini  besaßen. 

Bei  der  Beurteilung  der  Bedeutung  und  Schadwirkung  von  Weichhautmilben 
an  Gräsern  interessiert  vor  allem  ihre  Beziehung  zur  totalen  Weißährigkeit.  Als  Ur¬ 
heber  sind  die  Spezies  Siteroptes  graminum  (Reuter)  und  Steneotarsonemus  spirifex 
(Marchai)  eindeutig  herauszustellen.  In  geringerem  Umfang  waren  am  Zustandekom¬ 
men  der  Weißährigkeit  Tarsonemus  lacustris  Schaarschmidt,  T.  confusus  Ewing, 
T.  talpae  Schaarschmidt,  T.  muehlei  Wetzel,  T.  piliger  v.  Schlechtendal  und  Steneo¬ 
tarsonemus  erlangensis  Schaarschmidt  beteiligt. 

Optimale  ökologische  Bedingungen  sind  für  die  Tarsonemini  dann  gegeben,  wenn 
höhere  Temperaturen,  hohe  relative  Luftfeuchtigkeitswerte  und  geringe  Lichtintensi¬ 
täten  vorherrschen.  Die  beiden  letztgenannten  Umweltfaktoren  finden  die  an  Grami¬ 
neen  schädigenden  Arten  innerhalb  der  obersten  Blattscheiden  realisiert,  so  daß  die 
Temperaturverhältnisse  meist  ausschlaggebend  sind  für  die  Abundanz  der  Schädlinge 
und  damit  zusammenhängend  für  das  zahlenmäßige  Auftreten  der  Weißährigkeit  in 
Grassamenbeständen.  Neben  zahlreichen  weiteren  Faktoren  kommt  im  Hinblick  auf 
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das  Schadausmaß  besonders  der  Stickstoffdüngung  Bedeutung  zu.  Was  die  Bekämp¬ 
fung  der  T arsonemini  in  den  Grassamenkulturen  anbelangt,  so  beanspruchen  zunächst 
bestimmte  Kulturmaßnahmen  besondere  Aufmerksamkeit.  So  sollte  die  Neuanlage 
von  Vermehrungsflächen  in  entsprechender  Entfernung  von  älteren  Beständen  und 
von  Biotopen  mit  Grasbewuchs  erfolgen,  um  einer  verstärkten  Zuwanderung  der 
Schädlinge  zu  begegnen.  Überdüngungen  mit  Stickstoff  gilt  es  zu  vermeiden.  Unerläß¬ 
lich  erscheint  es,  die  Nutzungsdauer  auf  zwei  oder  höchstens  drei  Jahre  zu  begrenzen, 
um  die  mit  zunehmenden  Bestandsalter  eintretende  Zunahme  der  Abundanz  der 
Milben  zu  verhindern. 

In  Verbindung  mit  diesen  prophylaktischen  Maßnahmen  empfiehlt  sich  in  gefähr¬ 
deten  Grassamenkulturen  der  Einsatz  von  Pestiziden,  ein  Umstand,  der  den  tierpara¬ 
sitären  Charakter  der  totalen  Weißährigkeit  besonders  unterstreicht.  Von  den  bisher 
geprüften  Wirkstoffen  besitzt  Endrin  mit  über  90%  den  höchsten  Wirkungsgrad. 
Dieser  für  alle  Versuche  gleichermaßen  zutreffende  Befund  muß  gleichzeitig  als 
Beweis  für  die  Gültigkeit  der  Milbentheorie  gewertet  werden,  denn  Endrin-Präparate 
werden  angesichts  ihrer  ausgezeichneten  Wirkung  auch  vorzugsweise  zur  Abtötung 
von  T arsonemini  an  anderen  Kulturpflanzen  herangezogen.  Leider  verbietet  die  hohe 
Warmblütertoxizität  eine  Anwendung  und  Anerkennung  des  Endrins  in  der  Praxis. 
Weitere  chlorierte  Kohlenwasserstoffe,  wie  z.  B.  DDT,  HCH,  Heptachlor  erwiesen 
sich  ebenfalls  zur  Bekämpfung  geeignet.  Organische  Phosphorverbindungen  haben 
demgegenüber  versagt.  Demeton-  und  Dimethoat-Verbindungen  führten  z.  T.  sogar 
zu  einem  Anstieg  der  Schädlingspopulation.  Eine  Ausnahme  bilden  unter  den  Phospho¬ 
rinsektiziden  Formulierungen  mit  Mineralölzusatz,  wie  sie  im  Oleo-Parathion  vorlie¬ 
gen.  Das  Präparat  «Oleo-Wofatox»  brachte  im  Ergebnis  unserer  Versuche  Bekämp¬ 
fungserfolge,  die  denen  des  Endrins  nahekamen. 


THE  "VEGETATIVE  BARRIER”  EFFECT  IN  THE  CONTROL 
OF  THE  RHINOCEROS  BEETLE,  ORYCTES  RHINOCEROS  (L.),  ON  OIL  PALM 

ESTATES  IN  MALAYSIA 

B.  J.  Wood 

(Chemara  Res.  Stat.,  Malaysia) 

A  heavy  cover  of  ground  vegetation  is  often  thought  to  hamper  the  activities 
of  the  rhinoceros  beetle,  Oryctes  rhinoceros  (e.  g.  Owen,  1959,  and  observations  by 
various  planters  in  Malaysia).  This  beetle  can  become  a  severe  pest  in  young  oil 
palms,  which  are  very  susceptible  to  the  effects  of  recurrent  attack.  It  is  potentially 
devastating  in  replants  on  old  rubber  and  oil  palm  land,  as  the  tissues  of  the  pre¬ 
vious  crop  may  be  left  on  site  to  rot,  when  they  can  become  prolific  breeding  grounds. 

The  following  investigations  compared  the  numbers  of  the  various  stages  of  the 
beetle  in  breeding  sites  and  categorised  damage  to  palms,  on  plots  with  different- 
types  and  densities  of  ground  cover.  At  Carey  Island  breeding  was  compared  in  rub¬ 
ber  stumps  hare  ground  and  under  dense  and  sparse  leguminous  cover.  At  one  ins¬ 
pection  there  were  52.5  Oryctes  of  various  stages  per  acre  on  bare  ground  against  9.3 
under  cover.  Sparse  cover  appeared  to  have  an  intermediate  effect. 

Damage,  three  months  after  bare  ground  was  established,  was  as  follows:  "severe” 
category — bare  ground  28.4%,  sparse  cover  9.4%  and  dense  cover  2.0%;  "medium”  — 
14.5,  14.8  and  6.4%;  "light”  —  21.3,  27.1  and  21.7%;  no  damage — 35.4,  48.7  and  69.9%. 

At  Bukit  Badak,  breeding  in  oil  palm  logs  on  bare  ground  and  under  dense  natu¬ 
ral  cover  was  compared.  Totalled  for  five  inspections  over  18  month,  there  were 
2453  Oryctes  per  acre  on  bare  ground,  against  287  under  cover.  Damage,  14  months 
after  bare  ground  was  established  was:  "severe” — 22%  on  bare  ground,  1%  covered 
ground;  "medium”  —  38,  1%;  "light”  —  37,  17%;  and  no  damage  —  3,  81%. 

At  two  estates  in  Central  Johore,  comparisons  involved  natural  and  leguminous 
cover  and  grass  sward.  At  one  (in  7  inspections  over  30  months),  there  were 

respectively  806,  847  and  1790  Oryctes  of  various  stages.  At  the  other  (in  6  inspections 

over  36  months),  there  were  54.0,  75.0  and  232.8. 

At  Hay  estate,  on  a  six-acre  bare-ground  plot,  30  months  after  planting,  damage, 
compared  with  that  on  a  nearby  plot  with  dense  natural  cover  was:  "severe”  —  31.7 
against  1.0%;  "medium”  —  52.8,  5.1%;  "light” — 12.5,  30.6%;  and  no  damage  — 
3.0,  63.3%. 

This  work  confirms  the  existence  of  the  "vegetative  harrier  effect”.  It  appears 

to  work  by  hampering  the  flight  of  beetles  to  breeding  and  feeding  sites,  and 

perhaps  also  by  preventing  them  from  walking  on  the  ground  in  their  search.  It  does 
not  suggest  any  reduction  in  the  actual  suitability  of  breeding  grounds  under  cover. 
The  protection  of  palms  is  probably  of  more  practical  importance  than  is  the  mode- 
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ration  of  breeding.  Most  beetles  developing  under  cover  seem  to  fly  elsewhere, 
whilst  there  is  a  tendency  to  congregate  at  bare  ground.  A  properly  managed,  dense 
cover  of  ground  vegetation,  be  it  a  mixture  of  self-established  ferns,  grasses  and 
creepers  (natural),  or  of  planted  legumes,  is  effective  in  protecting  palms.  Even 
where  cover  does  not  grow  easily,  an  understanding  of  its  function  will  delimit 
the  areas  where  other  control,  such  as  grub  collection  from  rotting  wood,  must  be 
undertaken.  A  dense  ground  cover  is  fully  compatible  with  good  agronomy. 


BPEßHAH  9HTOMOOAyHA  HA  CEBEPE  COBETCKHX  CYETPOnHKOB 

S.  A.  Z  a  g  a  i  n  y  —  G.  A.  3  a  r  a  n  h  li  h 

(HayHHO-uccAedoearejibCKUü  uHCTuryr  zopnozo  cadoeodcrea 
u  ideerò  e  od  crea ,  Cohu,  CCCP) 

CeBepHon  uacTBio  coBeTcìmx  cyòxponHKOB  HBjineTCH  HepHOMopcKan  30Ha  Kpaciio- 
flapcKoro  Kpan.  npnpoflHo-KJiHMaTuuecKne  ocoöeHiiocTH  ÖJiaronpHHTcTByioT  3,u;eci>  pas- 
bhthh)  BpeflHTejieñ  pacieran.  K  HacTonrgeMy  BpeMenn  Ha  miOßOBBix,  cydiponnuecrax 
h  opexonjioflHBix  KyjiBTypax,  BHHorpafle,  uae  n  nroAHHKax  b  30He  3aperncTpnpoBaHO 
OKOJIO  500  BpeflHBIX  BHflOB,  OTHOCHIgHXCH  K  pa3JIHHHBIM  rpynnaM  HìHBOTHOro  Milpa, 
rjiaBHBiM  o6pa30M,  HaceKOMBix  (450  bh^ob).  no  KyjiBTypaM  KOJinnecTBo  Bpe^HBix  bh^ob 
HaceKOMBix  n  KJiemen  pacnpe^eraeTcn  Tan:  Ha  cyÖTponnuecKHx  hjioæobbix  —  100,  cy6- 
TponHuecKHX  TexHHuecKHx  —  60,  opexonjiOflHBix  —  80,  eBponencKHx  hjio/]¡obbix  —  240,  na 
BHHorpa^e  —  20  bh^ob. 

CodaB  Bpe^HTejien  no  CBoeMy  nponcxoncfleHHio  pa3,n;ejiHeTCH  Ha  2  rpynnBi:  Bpe- 
^HTeJin  MecTHoro  nponcxoìK^eHHH  n  HH03eMHBie,  3aBe3eHHBie  npn  HHTpo^yKpnn  pacie- 
HHH.  K  racjiy  3aBe3eHHBix  othochtch  òojibihhhctbo  Bpe^menen:  cyóiponnuecrax 
KyjiBTyp  h  HeKOTopBie  3JiocTHBie  Bpe^Hiera  HJioflOBBix  KyjiBTyp  b  tom  racjie:  Quad- 
raspidiotus  perniciosus  Comst.,  Eriosoma  lanigerum  Hausm.,  Phylloxera  vastatrix 
Planch.,  Coccus  hesperidum  L.,  Chrysomphalus  dictyospermi  Morg.,  Icerya  purchasi 
Mask.,  Metatetr  any  chus  citri  McG.,  Phyllocoptes  oleivorus  Ashm.  Bojibuihhctbo  3aBe' 
3eHHBix  Bpe^mejieH  BOCTorao-asnaTCKoro  h  aMepnKaHCKoro  nponcxoncaeuHH. 

CjioìKHBie  oporpa^Huecrae  n  KraMamnecrae  ycjioBHH  b  HepHOMopcKon  3one,  no- 
KpBiTOH  b  3HaraiejiBHon  CTeneHH  jiecoM,  0Ka3BiBai0T  Bramane  Ha  cociaB  Bpe^meaen 
h  nx  Bpe,n;0H0CH0CTB  Ha  onpe^ejieHHon  KyjiBType  npn  pa3Menp¡eHHH  ee  b  pa3rauHBix 

UaCTHX  30HBI. 

K  racjiy  rjiaBHenmHX  othochtch  Ha  hho^obbix  KyjiBTypax:  Quadraspidiotus  perni¬ 
ciosus  Comst.,  Carpocapsa  pomonella  L.,  Laspeyresia  funebrana  Tr.,  Hyponomeuta  ma - 
lineila  Z.,  Psylla  pyri  L.,  Carpocapsa  pyrivora  Dan.,  Stephanitis  pyri  F.,  Rhagoletis 
cerasi  L.,  Aphis  pomi  Deg.  n  JiHCTOBepTKH  (Tortricidae) . 

O^HaKO  b  HepiiOMopcKOH  3one  He  HMeiOT  3HaueHHH  3JiaTory3Ka  ( Euproctis  chrysorr- 
hoea  L.)  n  SoapBiHranpa  {Aporia  crataegi  L.).  B  iohchoh  nacTH  30hbi  9th  2  sn^a  BCTpe- 
naiOTCH  Esperita  b  cpe^He-ropHon  nojioce,  b  ceBepran  nacra  öoHpBinmnpy  mohœo 
BcipeTHTB  b  ropHBix  ca,n;ax,  pence  BCTpeuaeTCH  3JiaTory3Ka.  MaccoBOMy  pa3MHonceHnio 
3JiaTory3KH  n  öohpbihihhpbi  npenHTCTByeT  TeMnepaTyprain  penuiM  cyÖTponnKOB.  Sjioct- 
HBie  BpeflHiera  HJiOftOBO^CTBa  —  Ocneria  dispar  L.  H  Malacosoma  neustria  L.  b  iojkhoh 
nacra  30HBI  HMeiOT  orparaneHHoe  pacnpocTpaHeHne  h  He  flaioT  MaccoBBix  BcnBimeK. 
B  ceßepHon  nacTH  nepno^nnecKn  OTMenaiOTCH  MaccoBBie  bchbiihkh,  cBH3aHHBie  c  pa3- 
MHonceHHeM  9THX  BHflOB  b  jiecax  3ana,n;Horo  KaBKa3a. 

¿Jjih  pmpycoBBix  npe^CTaBjiniOT  onacHOCTB:  Coccus  hesperidum  L.,  Chrysomphalus 
dictyospermi  Morg.,  Icerya  purchasi  Mask.,  Phyllocoptes  oleivorus  Ashm.,  Metatetra- 
nychus  citri  McG. 

rjiaBHeñmne  Bpe/pnera  nan:  Pulvinaria  floccifera  Westw.  n  Parametriotes  theae 
Kusn.,  jiaBpa  ÖJiaropoflHoro —  Trioza  alacris  Flor,  xypMBi  —  Ceroplastes  japónica  Green, 
HHHcnpa  —  Simaethis  nemorana  Hb.  H  Homotoma  ficus  L.  CyipecTBeimBin  BpeflnrejiB 
MacJiHHBi  —  Prays  oleeleus  F.  Ha  opexonJiOftHBix,  b  nacraocra  Ha  ^yHflyKe,  Banmen- 
miMH  Bpe,n¡HTejiHMH  hbjihiotch  —  Oberea  linearis  L.,  Balaninus  nucum  L.,  Eriophyes 
avellanae  N.,  nepno^nnecKH  BpeflHT —  Agelastica  alni  L.  Bmiorpafly  Bpe^HT  —  Tetra- 
nychus  urticae  Koch,  HMeioipni  b  30He  mnpoKoe  pacnpocTpaHemie,  Ha  ceBepe  — 
Otiorrhynchus  turca  Boh.,  Ha  lore  30Hbi  —  Pseudococcus  citri  Risso  n  3HfleMHK  3ana,n;- 
Horo  KaBKa3a  —  Phassus  schamyl  Chr. 
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CTEIIEHt)  H3YHEHH0CTH  H  nPAKTHHECKOrO  HCn0JIB30BAHHH 
YCTOHHHBOCTH  COPTOB  niHEHHIJbl  K  rECCEHCKOH  MYXE  B  GCCP 


A.  V.  Zagovora-A.  B.  3aroBopa 

(ynpauHCKUÜ  HayHHo-uccAedoearejibCKUü  uhctutijt 

pacrenueeodcrea,  cejieni^uu  u  zenerunu  um.  B .  R.  ìOpbeea,  XapbKoe,  CCCP) 

IilapoKiie  noïïCKOBBie  paôoTBi  ycTonaiiBBix  k  recceHCKOH  Myxe  ( Mayetiola  destruc¬ 
tor  Say)  <J)opM  cpepn  MnpoBoro  pa3Hoo6pa3Ha  nnieHHH,  bliiiojihhjihcb  bo  Bcecoi03HOM 
HHCTHTyTe  pacTenneBOflCTBa  hm.  H.  M.  BaBHJiOBa  h  b  YnpairacKOM  HHCTHTyTe  pacTemie- 
BO^CTBa,  cejienpiiH  h  reHeTHKii  hm.  B.  H.  lOpteßa.  Hm  npepniecTBOBajia  pa3pa6oTKa 
MeTOßOB  OpeiIKII  COpTOBOH  yCTOHHHBOCTH,  HpOBOftHMOH  B  yCJIOBHHX  HCKyCCTBeHHOrO  H 
ecTecTBeHHoro  3apameiiHa.  3to  ho3bojihjio  blihbhtb  ii  b  pajiBHeHUieM  HcnojiLSOBaTb 
b  cejienpiiii  $opMBi  nmemmpi,  ycTonaHBBie  k  recceHCKOH  Myxe. 

YcTaHOBJieHO,  hto  cpepn  Maranx  nmeHHn;  ycTOHHHBOCTBio  k  Myxe  oôjmpaiOT  jihhil 
peflKHe  (JtopMLi.  YcTOHHHBLie  o6pa3n;Bi  apOBOH  nmeiiHD;Bi  npoHcxo^HT  npeHMyni,ecTBeHHO 
H3  GpeflH3eMHOMOpCKHX  CTpaH,  03HM0H  MHrKOH  —  TJiaBHLIM  0Ôpa30M,  COpTa  H3  GHIA. 
npHBjieneHHe  pan  peaen  cejienprni  ycTOHHHBoro  HcxopHoro  Maiepnajia  noMorjio  papy 
ceaeKpnoHHLix  yaepmpeHHH  CTpaiibi  co3^aTL  BBicoKonpopyKTHBHBie  ycTOHHHBBie  k  reo 
CGHCKOH  Myxe  copia  nmeHHpBi.  TenepB  b  pañoHHpoBaHHH  hx  8,  H3  hiix  5  Marnon  03H- 
moh:  BejiopepKOBCKaa  198  —  BeaopepKOBCKOH  OHBiTHO-ceJieKpHOHHOH  CTampiH; 
pa3H0BH^H0CTB  apiiTpocnepMyM  (rii6pii,a;  ot  CKpeipHBaHHa  SpmpocnepMyM  15XKoBenji). 
ÈejiopepKOBCKaa  23  —  EejiopepKOBCKOH  OHBiTHO-cejieKpHOHHOH  cTaHpHH;  pa3H0- 
bh^hoctb  3pnipocnepMyM  (rnOpHp  ot  CKpeipHBaHHa  copTOB  BejiopepKOBCKaa  198xJIio- 
TecpenG  59).  BecejionopjiaHCKaa  499  —  BecejionopojiaHcKOH  onBUHO-cejieK- 

PHOHHOH  CTaHH,HH;  pa3HOBH^HOCTB  JIlOTecpeHC  (HHflHBHßyaJIBHBIH  OTÔOp  H3  THÖpH^a 

ot  cKpern,HBaHHa  MnjiBTypyM  14xKoBen.ii).  MnpoHOBCKaa  264  —  Mhpohobckoh 
cejieKpnoHHO-OHBiTHOH  ct  ampin;  pasHOBHßHOCTB  apiiTpocnepMyM  (rpynnoBOH  OTÔop 
Mop<|)OJiorHHecKH  o^HopoflHBix  pacTemm  H3  HcxoflHOTo  MaTepnaaa,  nojiyaeHHoro  HanpaB- 
JieHHBIM  H3MeHeHH6M  apOBOH  TBepflOH  HHieHHpBI  HapOftHaa  B  03HMyi0).  MnpOHOB- 
CKaa  808  —  Mhpohobckoh  cejieKpHOHHO-OHBiTHOH  CTampm;  pa3H0Bii,a;H0CTB  JIiOTecpeiic 
(rpynnoBon  oTÔop  opHopoflHBix  pacTeimn  H3  ncxopHoro  MaTepnaaa,  nojiyaemioro  na- 
npaBJieHHBiM  H3MeHeHHeM  Marnon  apOBOH  nmemipBi  ApiëMOBKa  b  osHMyio). 

HasBaHHBie  copia  b  Gobctckom  Coi03e  3aHHJiH  njioipapB  nop  ypomaiï  1967  ropa 
b  5235  TBicaa  reKTapoB  hjih  36%  k  coptobbim  noceBaM  o3Hmoh  nmeiiHpBi,  a  b  Ynpami- 
ckoh  CCP,  rpe  recceHCKaa  Myxa  pacnpocTpaHeHa  ocoôemio  miipoKO  —  68%. 

B  pañoHHpoBaHHH  HaxoflHTca  3  ycTOHHHBBix  k  recceHCKOH  Myxe  copia  Marnon  apo- 
Boii  nmeHHpBi:  ApiëMOBKa  —  floHepKOH  oöJiacTHOH  rocypapcTBemiOH  c.-x.  ohbithoh 
CTaHD,HH;  pa3HOBIipHOCTB  JIlOTecpeHC  (HHpHBHpyaJIBHBIH  OTÖOp  H3  o6pa3H,a  MeCTHOH 
apOBOH  nmeHHpBi).  OfleccKaa  13  —  Ècecoi03Horo  ceaeKipioiiHO-reHeTHaecKoro  hhcth- 
iyia;  pa3HOBnpnocTB  ÔpHipocnepMyM  (rnópnp  ot  cKpenpiBaHHa  copTOB  Bpnipocnep- 
MyM  7623/1  XJIiOTecpeHc  62).  KojiJieKTHBHaa  —  YapanHCKoro  HHCTHTyia  pacTemie- 
BopcTBa,  cejieKpHH  h  reHeTHKH  hm.  B.  H.  lOpBeBa;  pa3HOBiipHOCTB  JIioiecpeHC  (oTÔop  H3 
rnôpHpa  ot  cKpeipHBaHHa  copTOB  OieaecTBeHHaaXApTëMOBKa). 

ll3yaeHHe  ycTOHHHBOCTH  pacTeHHH  k  recceHCKOH  Myxe  noKa3ajio  cjiohîhoctb  aioro 
HBJieHHa.  K  rjiaBHeHHiHM  (|)opMaM  npoaBaeHHa  ycTOHHHBOCTH  mbi  othochm  H30HpaTejiB- 
HOCTB  npH  OTKJiapKe  HUH;  H  BBIHiHBaeMOCTB  JIHHHHOK  B  npopecce  MHrpapHH  H  HHTaHHa. 

H36npaTejiBH0CTB  y  Myx  b  nepnop  oTKJiapKH  anp  nopTBepjKpaeTca  mhothmh  nccjie- 
^OBaiejiaMii.  Hto  ave  KacaeTca  ee  pemaiomen  pojin,  to  ho  aTOMy  Bonpocy  BBicKa3Bi- 
saiOTca  pa3HBie  MHernia.  üo  iiamHM  HccjiepoBaHHHM,  H36npaTejiBHOCTB  ôojiee  pe3KO  bbi- 
paaîeHa  b  OTHonieHHH  bh^ob  nmeHHn;.  Pemaiom;aa  me  pojiB  npnHapjiemHT  JinaHHKaM, 
CTeneHB  BBimHBaeMocTH  KOTopBix  onpepeaaeTca  coptobbimh  ocoôeHHOCTaMH  pacieHHH. 
<PaKTOp,  OKa3BIBaiOIEi;HH  BJIHHHHe  Ha  JKH3He,n;eaTeJIBHOCTB  JIHHHHOK  H  BBI3BIBaK)H];HH 
nepecTpoHKy  ^»epMeHTaTHBHoro  annapaia,  BBi3BiBaeT  BHaaaae  yrneieHHe,  a  3aieM  h 
nojmyio  niôejiB  jihhhhok.  Ha  pacTeHHax  ycTOHHHBBix  copTOB  nmeHHpBi  jihhhhkh, 
oÔBiano,  He  nepexopaT  b  cjiepyiom;HH  B03pacT. 

Bamiion  3apaaeñ  pajiBHeñmnx  HCCJiepoBaHHH  aßjiaeTca  H3yaeHHe  aHTHÔHOTHKOB  h 
flpyrnx  XHMHaecKHx  KOMHOHeHTOB,  BJiHaiomjHX  Ha  pa3BHTHe  jihhhhok,  a  Tanme  BBiacne- 
ime  npnaim  cHiimemia  y  HeKOTopBix  copTOB  ycionaHBOCTH  k  Myxe. 
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3K0JI0rilHECKHE  yCJIOBHH  7KH3HII  A3IIATCKOÎÎ  CAPAHBH  GTAflHOÎÏ  PACbl 


L.  Z.  Zakharov  — JI.  3.  3axapoB 

(CaparoecKuü  soc.  ynueepcurer ,  CCCP) 

Hanöojiee  moiu;iilih  $aKTop  bo3,o;ghctbhh  Ha  pa3Bimie  n  pa3MH07Keime  a3HaTCKoii 
capaHBii  ( Locusta  migratoria  L.)  —  KJiHMaTHHGCKan  3acyxa.  IIpoHBJieHHH  ee  b  Cobct- 
ckom  CoK)3e  oxBaTLiBaiOT  30iiy  ctghch  h  nojiynycTBiiiB  ot  AjiTan  30  KapnaT,  npHjieraio- 
myio  K  Eajixamy,  ApaJiy,  Kacnmo,  HepHOMy  h  A30BCK0My  mophm.  Eiiotohbi  h  CTapnii 
CapaHHH  CBH3aHBI  C  nJiaBIIHMH  HH30BheB  peK,  03epHLIMH  H  MOpCKHMH  nOÖCpCJKBHMH. 
B  to/i,bi  oöhjibhoto  nocTynjiGHHH  bo^bi  b  njiaBira  SiioTonBi  npoH3Bo,n;HT  MHHHMajiBHOG 
kojihhgctbo  hbcgkombix,  bcjigactbhg  hgto  9MHrpapHH  H3  mix  hg  nponcxo^HT.  B  to^bi  jkg 
3acyxii  OHH  HGpGHOJIHHIOTCH  OrpOMHBIM  KOJIHH6CTBOM  CapailHH  CTa/JHOH  paCBI  ((J)a3BI, 
no  YBapoBy).  B  p63yjiBTaT6  b  hhx  h  bhg  hx  B03iiHKai0T  Miirpapiiii  11  aMiirpapim  cían. 
IIOfl'BGMBI  pa3MHOJK6IIIIH  pa3^GJIHK)TCH  7  —  9,  B  CpGflHGM  8  TO^aMH.  B  nOCJIGflHIIG  ftGCHTII- 
JIGTHH  3Ta  3aKOHOMGpHOCTB  B  COBGTCKOM  COK>36  HapyHIGHa  CIICTGMaTIIHGCKII  npOBO^H- 
MBIMH  B  nJiaBHHX  HCTpGÔlITGJIBHBIMH  H  X03HHCTBCHHBIMII  paÖOTaMII,  nOftaBJIHBIHIIMII  pa3- 
MHOJKGHHG  HaCGKOMBIX. 

/Jpyron  npHpo^HBiìi  (JaKTop,  co^GHCTByiomHH  nepGJiGTaM  cTan,  —  bgtpbi  rocnoa- 
CTByiOmiIX  B  30HG  HanpaBJIGHHH.  K  HamGMy  BPGMGHH  3HanGHH0  9TOrO  $aKTOpa  H3-3a 
OTcyTCTBHH  CTan  coHijio  Ha  HGT,  a  paHee  bgtpbi,  oco6ghho  cgbgpo-boctohhoto  pyMÖa, 
BBIHOCHJIH  CTail  flaJIGKO  OT  MGCT  nOCTOHHHOTO  OÔHTaHIÏH.  OHH  3aJI6TaJIH  B  CTaBpOHOJIB- 
CKHH  Kpañ,  IOJKHBIG  H  IJGHTpaJIBHBIG  paHOHBI  YKpaiIHBI,  B  PH3aHCKyiO,  BopOHGJKCKyiO, 
CapaTOBCKyio  o6ji.,  TypraiicKyio  JiojKÔimy  (KycTaHaiicKaa  o6ji.).  IIgpgjigtbi  coBcpmajmcB 
BflOJIB  MOpCKHX  nOÖGpGJKHH,  pyCGJI  pGK,  HIIOTfta  npHMO  H6p63  CTGHH  II  nyCTBIHII  II  flJIII- 
JIIICB  flGCHTKII  ßHGIi;  CKOpOCTB  HX  flOCTHraJia  30—40  KM  3a  ftGHB. 

Ot  aMHrpapiIOHHBIX  nGpGflBHJKGHIIH  CapaHHH  CJIG^yGT  OTJlHHaTB  nGpGMGIH¡GHHH 
BHyTpiI  ÖHOTOnOB  OT  OflHOÍi  CTaH¡HH  K  flpyrOH.  YaaCTKH,  H3ÖHpaGMBIG  CTaHMH  OCGHBK) 
b;jih  OTKJia^KH  nun;,  mbi  Ha3BiBaGM  CTapnaMH  HHH¡6KJia,n;KH.  Ohh  npHBJiGKaiOT  hgcgkombix 
IiaJIHHIIGM  B  9TO  BpGMH  03HMBIX  BCXOßOB  KOpMOBBIX  paCTGHHH  H  HJIOHjaftOK  CBOÖO^HOH 
nOHBBI  epGßH  HHX,  COTpGBaGMBIX  COJIHIJGM. 

Ho  nOHBGHHOMy  npH3HaKy  ($H3HHGCK0G  COCTOHHHG,  XHMH3M)  B  30HG  CBOHX  nOCGJIG- 
Hiiii  capanna  hx  hg  BBiönpaGT  h  omna^BiBaGT  nnpa  ,n;ajK6  b  Top$  h  paKyniGHHHK. 
3th  ynacTKH  mojkho  Ha3BiBaTB  TaKJKG  cTapnaMH  otpojk^ghhh,  Tan  Kan  3^gcb  jkg  bgchoh 
OTpO/K^aiOTCH  JIHHHHKH.  Co  BpGMGHH  o6l>GflHHGHHH  JIHHHHOK  B  HaHaJIBHBIG  rpynnBI  H 
MGJIKHG  CTa^a  HaHHHaiOTCH  MHrpapiIH  HX  B  nOHHJKGHHBIG  MGCTa  B  nOHCKaX  60JIGG  CBG- 
JKIIX  paCTGHHH.  Ilo  MGpG  BBICBIXaiIHH  paCTHTGJIBHOTO  nOKpOBa  Ha  nOJIOJKHTGJIBHBIX  Ha- 
CTHX  pGJIBG(|)a  npopGCC  9T0T  yCKOpHGTCH.  TaK,  JIHHHHKH  ^OCTHIHIOT  BBICOKHX  II  TyCTBIX 
3apOCJIGH  BJiarOJIIOÖlIBBIX  TpaB,  TpOCTHHKa,  KaMBIHIGH  H  p0T030B.  3ßGCB  OHH  OCTaiOTCH 
npO^OJHKHTGJIBHOG  BpGMH,  JIHHHIOT  B  HMarO  H,  yCHJIGHHO  nHTaHCB,  C03p6Bai0T  B  nOJIOBOM 
OTHOHIGHHH.  COCTOHHHG  3p6JI0CTH  H  TOTOBHOCTH  K  OTKJia^KG  HUH;,  a  TaKJKG  OCGHHGG  nO- 
BBIHIGHH0  BJiaJKHOCTH  H  HOXOJIO^aHHH  B  nJiaBHHX  BBITGCHHIOT  CTBH  H3  CTaiI,HH  nHTaHHH. 
IIgpgjigtbi  hphbo,h;ht  hx  b  cTaipra  OTKJia^KH  hhh;.  Cg30hhbig  MHrpapnn  MGæ^y  oxapaK- 
TGpH30BaHHBIMH  CTaU,HHMH  BnOJIHÒ  3aKOHOM6pHBI,  oSbIHHBI,  HO  HpH  HGCTpOM  pGJIBG(J)G 
PGHHBIX  flOJIHH  KaHtyTCH  3anyTaHHBIMH  H  H60THGTJIHBBIMH. 

Boj]¡a  b  nJiaBHHX  noBCiofly  oKpyjKaGT  capaHay.  O^ho  bpgmh  gg  iia3BiBa«nii  3a>K6  60- 
JIOTHBIM  HaCGKOMBIM,  HO  9T0  HG  COBCGM  npaBHJIBHO.  BCG  JKG  6g3ÖOJIG3HGHHO  Cg6h, 

B  npOTHBOHOJIOJKHOCTB  CTGHHBIM  CapaHHGBBIM,  OHa  BBIHOCHT  OTHOCHTGJIBHyiO  BJiaJKHOCTB 
B  60—80%.  Ilpn  H36bITKG  KanGJIBHOJKH^KOH  BJiarH  Ha  TGJIG  JIHHHHKII  OÖTIipaiOT  GTO 
nepG^HHMH  HOJKKaMH,  a  3aflHiiMii  côpacBiBaiOT  KanGJiBKH  Ha  36MJIK).  IlMaro  cymiiT 
reno,  B3MaxiiBan  kpbijibhmh.  Bo^ogmbi  jihhhhkh  nopGnjiBiBaiOT  noja;  yrjioM  k  tghghhio, 
onycKaacB  b  Bo^y  ^;o  3aTBuiKa  h  rjia3,  chjibho  OTTajiKiiBancB  3aAHHMH  hojkkbmh,  rpG- 
6yT  no^  cg6h  nopG^HHMH,  a  cpG^miG  BBiTHrimaioT  b  CTopoHBi,  öajiaHciipyn  hmh.  IIpii  cno- 
KOHHOH  nOBGpXIIOCTH  BOflOGMOB  OHH  npGO^OJIGBaiOT  paCCTOHIIIIG  B  1  KM  H  60JIGG,  HOJIB- 

3yncB  KaJKAtiM  ctgöjigm  hjih  jihcthkom  /i;jih  oT^Bixa. 

K  ^aKTOpaM,  B  3HaHIITGJIBHOH  MGpG  ynpaBJimOipHM  HGpGflBHJKGHHHMII  CTafl  II  CTail 
CTa^HOH  a3HaTCKOH  CapaHHII,  CJIGflyGT  OTHGCTH  KOpMOBBIG  yCJIOBHH.  HaCGKOMBIX  npiIBJIG- 
KBGT  HG  TOJIBKO  HBJIHHHG  npHTO^HBIX  flJIH  HHTaHHH  paCTGHHH,  HO  II  HX  BCrGTaTHBHOO 
COCTOHHHG.  ^OJIBHIG  ^pyrHX  B  HJiaBHHX  BGrGTIipyGT  TpOCTHHK,  HTO  H  ^GJiaGT  GTO  <<H3JIK)6- 
JIGHHBIM»  HCTOHHHKOM  nHTaHHH  CapaHHH.  IIoCTapGHHG  GTO  OCGIIBK),  HapHfly  C  MGTGOpOJIO- 
rHHGCKHMII  $aKTOpaMH,  BBITGCHHGT  CTHH  Ha  >  OKpaHHBI  HJiaBHGH  H  B  CTGnH. 

KoHGHHO,  npn  BCGX  9THX  MIirpapHHX  60JIBHIOG  3IiaHGHIIG  HMGGT  COJIHGHIiaH  paflHd- 
PHH,  a  TaKJKG  npHCyTCTBIIG  B  ÔHOTOnaX  XHmHHKOB  H  Hapa3IITOB,  ÖGCnOKOHipiIX  IiaCGKO’ 
MBix.  CTa^a  h  CTan  npGKpacHO  pacno3HaioT  3apocjni  kopmobbix  paCTGHHH  no  pBGTy, 
3anaxy  n  bjibjkhocth  hx,  pyKOBOftCTByncB  3PGhhgm,  o6ohhhhgm  h  BKycoM.  TaKJKG  pac- 
no3HaiOT  ohh  h  ßpyr  flpyra,  HGpG^BHrancB  HaBCTpony  ckohjighhhm  jiiihhhok  ii  iiMaro 
HJIH  ÆOJKHftaHCB  HX  B  3apOCJIHX.  YCJIOBHH  BHGHIHGH  CpG^BI  H  ^)H3HOJIOrHHGCKHG  COCTOH- 
HHH,  B03^GHCTByH  KOMHJIGKCHO  Ha  HX  nOBG,HGHHG,  npG^CTaBJIHIOT  CJI0JKHBI6  COHGTaHHH, 
npoaHaJIH3HpOBaTB  H  pa30ÖpaTBCH  B  KOTOpBIX  HGJIGTKO.  BCG  JKG  HaÖJIIO^aH  HX  H30  AHH 


419 


b  aem>,  b  aïoôyio  noro^y,  npn  pa3anaHbix  (|)ii3HoaorHHecKiix  (^yHKpBax  oprami3Ma 
HaceKOMBIX,  MO/KHO  BLI^GJIHTB  pyKOBO^Hipne  (J)aKTOpbI.  Ho  OHH  He  OCTaiOTCH  HOCTOHH- 
HBIMH  H  ÔBICTpO  CMeHHIOTCH  O3HH  flpyrHM.  Il03T0My  HpiI^aBaTB  HCKJHOHHTeJIBHOe  3Ha- 
aemie  KaKOMy-jiiiôo  113  hiix,  HanpnMep,  TeMnepaTypHOMy  hjiii  KopMOBOMy  <|)aKTopy, 
He  cjießyeT. 

A3HaTCKaa  capaHaa  CTa^Hon  pacBi,  TaKHM  o6pa30M,  otjihhho  npncnocoßaeHa 

K  HÎH3HH  B  nJiaBHHX.  BîKHBaHHe  ee  B  BeCBMa  CBOeo6pa3HBIH  ÔIIOTOH  B03HHKJI0  flaBHO  H 
fljiHJiocB  BecB  aeraepraaHbiH  nepuoÆ.  B  OKpy>KeHHH  oômnpHBix  accopnaipm  JiyroBo-6o- 
jiOTHBix  pacTemiH  bo3hhkjio  y  HaceKOMBix  nocTOHHHoe  oòrpemie.  Tan  BocnHTajincB  y  hhx 
HHCTHHKT  CTa^HOCTH  H  (f)H3HOaoriiaeCKHe  npiICH0C06jieHHH  K  HJiaBHHM. 

B  CoBeTCKOM  CoK)3e  a3HaTCKaa  capaHaa  ne  yrpoœaeT  6oaee  cejiBCKOMy  xo3HHcray. 
Ho  H3yqeime  aKoaoriiii  ee  mohîct  6bitb  nojie3HBiM  3aa  opraHH3an,HH  6opb6bi  co  cTa3- 
HBIMII  CapaiIHOBBIMII  pH^a  CTpaH  A3HH,  A(J)pHKH,  IOîKHOH  AMepHKH. 


BHOJIOrHH  HBJIOHHOH  rAJIJIHIJBI  DASYNEURA  MALI  KIEFF, 

B  HEHTPAJIBHBIX  OBJIAGTHX  CCCP 

A.  S.  Zhuravleva  —  A.  C.  ZKypaBjieBa 
(MuuypuHCKuü  nedazozunecKuü  uhctutijt,  CCCP) 

OôcJie^oBaHiiH  ca^OB  Kpynribix  xo3hhctb  Mockobckoh,  TaMÔOBCKoii,  PasaHCKon,  JIh- 
nepKoii,  BoponeîKCKOH  h  3pyrnx  oôaacTeii  cpe^Hen  hojiocbi  CCCP  noKa3aan,  ara  hôjioh- 
Han  raaanpa  noBpe>K3aeT  hôjiohii  b  niiTOMHHKax,  mojio^bix  ii  na030H0caiii1Hx  casax. 

Hanôojiee  nrapoKo  pacnpocrpaHeHa  raaanpa  b  TaMÔOBCKOii  o6ji.  3nMyeT  OHa  b  (¿a3e 
JIIIHHHKH  B  nayTIIHHCTBIX  KOKOHaX  B  BepXIieM  CJIOe  HOHBBI.  Jlër  KOMapHKOB  3HM0BaB- 

mero  noKOJieHHH  b  1965  r.  na6aio3aacH  9  Man,  b  1966  r.  —  6  Maa,  a  b  1967  r.  —  2  Maa 
h  npoflOJDKajica  b  3aBiiCHM0CTH  OT  noro^HBix  ycaoBHH  2—3  Henean.  Meat^y  3HMOBaB- 
HiHM  h  nocjieflyioipHM  noKoaeHHeM  HaSaio^aaca  HHTepBaa  b  8 — 10  ftHeiï.  rpamnpbi  cpo- 
KOB  pa3BHTIia  OCTaaBHBIX  HOKOaeHHH  CJIHBaiOTCH. 

JlëT  pamieaeraero  noKoaemia  OTMeaaaca  c  KOHpa  Moa  30  cepe^HHBi  mojia  (Macco- 
BBiii  aëT  —  b  nocae^Heii  ^ena^e  moHa).  JlëT  KOMapHKOB  no33Heaeraero  noKOjiemia 
HMeeT  MecTo  c  nepBon  ^eKa^Bi  inoaa  30  cepe^HHBi  aBrycTa  (MaKCHMyM  —  b  Tperaen  3e- 
Ka^e  nioaa). 

OceHiiee  noKoaemie  MaaoaHcaemio.  JlëT  c  nepBon  ^eKa^Bi  aBrycTa  30  cepe^HHBi 
cenTaôpa  (MaKcimyM  b  Koupe  aBrycTa). 

B  1967  r.  b  HHTOMHiiKe  2  OKTaôpa  Ha6aK>3aancb  b  noBpea^emibix  ancranx  aôaoHB 
e^HHiiaHtie  jihhhhkii  2-ro  ii  3-ro  BospacTOB.  Hanôoaee  MHoroancaemibi  BTopoe  h  TpeTbe 
aerane  noKoaenna. 

Y  aôaoHHon  raaaHpbi  HaMH  OTMeaeHo  KoanaecraeHHoe  npeo6aa3aHiie  caMOK  Ha 3 
caMpaMH,  uto  coBna^aeT  c  flamibiMH  B.  M.  MaMaeBa  (1962)  3ua  3pyrnx  bh^ob  raaaHu;. 

HaôaiofleHHH  b  ca^Kax  h  npupoflHbix  ycaoBHax  noKa3aan,  uto  B3pocabie  raaaiipb) 
pamieaeraero  noKoaeHna  bbixo3ht  ii3  houbbi  c  4  ^o  22  aac.  MaccoBbin  BbiaeT  oTMeaeH 
yTpoM  (c  7  30  12  aac.)  h  3HeM  (c  16  30  19  aac.).  Oh  coBnaa  c  TeMnepaTypoñ  b  npe- 
3eaax  20— 25°  G. 

Ha6aio3eHHa  b  ca3Kax  h  yaerai  b  npnpose  noKasaan,  hto  aeTaiOT  raaunpbi  b  Te- 
aeHHe  cbctuoiï  aacra  cyTOK  c  yTpeiiHHM  MaKCHMyMOM  ot  9  30  13  aac.  h  BeaepmiM — ' 
OT  16  30  19  aac.  yTpeHHHH  aëT  aKTHBHee  h  MHorouncuemiee  BeaepHero.  npo3oaîKHTeub- 
HOCTb  ÎKH3HH  KOMapiiKOB  He  6oaee  3  3Hen.  CaMKa  oraaa3biBaeT  B03aHHCTO-npo3paaHbie 
anpa  11a  Bepxmoio  CTopony  pasBëpTbiBaiomHXCH  ancraeß  aöaoHn;  b  Kaa3Ke  1 — 17  anu;. 
npogoaîKHTeabHOCTb  9M6pnoHaabHoro  pasBHraa  KoaeôaeTca  b  saBHCHMOcra  ot  TeMne- 
paTypbi  h  BaaaiHOCTH  B033yxa  ot  3  30  6  3Hen,  a  npo3oaîKHTeabHOCTb  pa3BHraa  aiian- 
HOK  ot  10  30  16  3Hen.  K  nepBOMy  B03pacTy  ycaoBHO  oraeceHbi  anaHHKH,  He  iiMeiomne 
aonaToaKH,  CTeKaoBH3Hbie.  Ko  BTopoMy  —  aiiannKii  c  3aMeTHoñ  roaoBKoü  aonaToann, 
npeiiMyuíecTBeHHO  öeabie.  K  TperaeMy  B03pacTy  —  opaHHîeBbie  anaHHKH  c  BnoaHe  c<J)op- 
MiipoBaBHieHca  aonaToaKoñ. 

Bpe3HT  anaHHKii,  KOTopbie  æHByT  KoaoHHaMH.  npnxo3Haocb  na6aio3aTb  na  03HOM 
ancToaKe  6oaee  200  anaimoK  pa3Hbix  B03pacTOB,  pa3BHBHinxca,  oaeBH3HO,  H3  anp, 
OTaoaîeHHbix  pa3HbiMH  caMKaMH. 

B  3oai3b  nan  pocy  Ha6ai03aeTca  6oaee  HHTeHciiBHbin  yxo3  anaiiHOK  Ha  KOKoniipo- 
Baiine  b  noaßy  Ha  rayÔHHy  30  4  cm. 


420 


OB  yCTOlìHMBOCTM  HEJIOHH  K  KPOBHHOH  TJIE  H  HEKOTOPBIX 
OCOEEHHOCTHX  0nyX0JIE0EPA30BAHHH 


L.  A.  Zinkovska  ja  —  JI.  A.  3HHKOBcKan 
(Hhctutijt  300A03UU  AH  MojidCCP,  Kuuiunee,  CCCP) 

KpoBHHan  TJiH  ( Eriosoma  lanigerum  Hausm.)  —  onacHeíinrañ  BpegHTejiB  hôjioiih, 
OftlIOH  II3  OCHOBHBIX  nJIOftOBBIX  nopog  MoJIgaBHH.  HcCJie^OBaHHe  yCTOHHHBOCTH  HÔJIOHH 
K  3T0My  Bpe^HTejiio  (Kan  K  MOHO^ary  h  rajuioo6pa30BaTejiio)  npe^cTaBJiaeT  npaKTime- 
CKHÎi  h  TeopeTHaecKHH  iiHTepec.  HccjiegOBamie,  npoBe^eHHoe  b  cagax,  h  iicnyccTBeimoe 
3apaHíeime  KOJijieKpnii  ho3bojihjio  bbihbhtb  copTa  höjiohh  c  pa3JiHHHOH  cTeneHBio  ycToiî- 
hiibocth,  KOTopaa  3aBHCHT  OT  MecTa  pacnojiojKeHHH  caji¡a,  copTa,  Mep  yxo^a,  KJiHMaTii- 
hgckhx  (JaKTopoB. 

CpaBHHTejibïioe  H3yaeHiie  noBpeîKÆeHHBlx  h  3,n;opoBBix  TKaneñ  ycTaiioBHJio  Hajinmie 
HOKOTOpLIX  OTJIHHHTeJIBHBIX  npiI3HaKOB  B  MeXaHH3Me  nOBpeîKgeHHH,  CTpyKTypHO-aHaTO- 
MHaeCKHX  II  ÔHOXHMHaeCKHX  H3MeHeHHHX,  npOHCXO^flipHX  B  TKaHHX  npil  npOHHKHOBe- 
HHH  B  HHX  CJIIOHBI  TJIIi:  HIIipHHe  BTOpHHHOH  KOpBI,  TJiyÔHHe  3aJieraHHH  H  BeJIHBHHBI 
nyaKOB  CKJiepeHXHMBi,  CTpoeHHH  hjio/jobbix  h  JKHpyionpix  noôeroB,  coftepmaiiHH  cyxnx 
BemecTB,  nnrMeHTOB,  pyÔHJiBHBix  BenjecTB.  06pa30BaHHe  onyxojien  BBi3BiBaeT  y  ^e- 
peBBeB  npn  chjibhom  noBpeîKgeHHH  pacTpecKiiBamie,  onaftemie  jihctbbi,  ypogoBanne  no- 
èeroB  h  BBiMep3aHHe  hx  3Hmoîï,  KpoMe  Toro  Ha  pacTpecHyTBix  onyxojiax  nocejiaiOTCH 
rpnÔBi  h  6aKTepHH,  npHBO^HipHe  k  rmieHHio  h  pa3pymeHHio  TKaHen. 

BBIHBJieHBI  17  BHflOB  TpHÔOB  C  pa3JIHHHOH  CTenGHBIO  BpGftOHOCHOCTH  H  yCTaHOBJIGIia 
KOppGJIHTHBHafl  3aBHCHMOCTB  MGHCfly  yCTOHHHBOCTBK)  HÔJIOHH  K  KpOBHHOH  TJIG  H  riIHG- 
HIIGM.  OgHaKO  H3yHGHH6  yCTOHHHBOCTH  HÔJIOHH  K  KpOBHHOH  TJIG  TpGÔyGT  IlCCJIGflOBaiIHH 
OCOÖGHHOCTGH  0HyX0JIG06pa30BaHHH  —  HpopGCCa,  6g3  KOTOpOTO  BpGflHTGJIB  HG  M02K6T  nil- 
TaTBCH  Ha  TKaHHX  HÔJIOHH. 

I^HTOJIOrHHGCKIIG  IICCJIG^OBaHHH  0nyX0JIG06pa30BaHHH  Ha  pa3HBIX  CTafllIHX  GTO  pa3- 
BIITIIH  nOKa3aJIH  CJIGgyiOipee: 

1.  P  O  CT  KJIGTOK  OnyXOJIH  CBH3aH  C  yCHJIGHHBIM  pOCTOM  KaMÖHH  B  CTOpOHy  yTOJIIge- 

HHH  no6era;  ,h;gjighhg  h  hpo3ghxhmhbih  pocT  kjigtok  nponcxo^HT  TaHrGHTajiBHo  k  och 
noôera.  Kjigtkh  KopBi  b  onyxojiGo6pa30BaHHH  ynacTHH  hg  npHHHMaiOT. 

2.  OTKJia^BIBaHHG  KaMÖHGM  OnyXOJIGBOH  napGHXHMBI  BMGCTO  HOpMaJIBHOH  ^pGBGCHHBI 
H  pa33peBGCHeHHG  y>KG  C(|)OpMHpOBaBmHXCH  9JIGMGHTOB  ^pGBGCHHBI,  rpaHHHaipHX 
C  OnyXOJIBK),  BBI3BIBaGTCH  TeM,  HTO  CJIIOHa  KpOBHHOH  TJIH  pG3KO  H3MGHHGT  XOg  ÔHOXHMH- 
HGCKHX  npopGCCOB,  npOHCXOßHmHX  B  KJIGTKHX  KaMÖHH,  ÖJiaTOgapH  H3MGHGHHK)  pH. 
KnCJian  pGaKpHH,  KOTOpyiO  HMGGT  ^pGBGCHHa,  3aMGipaGTCH  HGHTpaJIBHOH  HJIH  CJiaÔO- 
mGJIOHHOii. 

3.  Ilpn  OTKJia^BIBaHHH  KaMÔHGM  KJIGTOK  OHyXOJIGBOH  napGHXHMBI  nOft  B03^GHCTBHGM 
CJIIOHBI  npOHCXOÆIÏT  yBGJIHHGHHG  Hgep,  H^pBIIHGK,  CaMHX  KJIGTOK;  yBGJIHHHBaGTCH  H  KO- 
JIHHGCTBO  HflpBIIHGK.  ^GJIGHIIG  KJIGTOK  npOHCXOgHT  MHT0THH6CKH. 


IJHTOJIOrHHECKHE  OCHOBBI  IIP0rH03HP0BAHHH,  nATOJIOrHH 

H  TOKCHKOJIOrHH  HACEKOMBIX 

Ja.  P.  Z  i  n  o  V  is  k  y,  K.  Ja.  J  g  gin  a,  A.  I.  Zybulska  — 

H.  n.  I^hhobckhh,  K.  H.  E  r  h  h  a,  A.  H.  E(  h  6  y  ji  b  c  k  a 

( IÍHCTUTyr  ôuojiozuu  AH  JlareCCCP,  Pma,  CCCP) 

HÎH3HGgGHTGJIBH0CTB  HaCGKOMBIX,  KaK  H  gpyiTÏX  OpraHH3MOB,  HpOTGKaGT  Ha  KJieTOH- 
HOM  H  CyÖKJIGTOHHOM  ypOBHG,  n03T0My  BCHKHG  H3MGHGHHH  B  OpraHH3MG  HaCGKOMBIX 
B  HGpByiO  OHGpG^B  OTpaîKaiOTCH  Ha  CTpyKTypG  H  (|)yHKpHH  KJIGTOK.  y^HTBIBaH  3T0,  MOp- 
^OJIOTHHGCKHG  H  XHMHH6CKHG  H3MGH6HHH  OnpGflGJIGHHBIX  rpynn  KJIGTOK  MO>KHO  HCHOJIB- 
30BaTB  B  KaHGCTBG  gOCTOBGpHOTO  HOKa3aTGJIH  nporH03a  HaCTyHJIGHHH  OTgGJIBHBIX  (|)a3  II 
CTagHH  pa3BHTHH  HaCGKOMBIX,  a  TaKIKG  gJIH  BBIHCHGHHH  MGXaHH3Ma  ^GHCTBHH  3HT0M0- 
naTOTGHHBIX  MHKpOOpraHH3MOB,  HHCGKTHpHgOB  H  XGM0CTGpHJIH3aHT0B. 

OgHIIM  H3  OCHOBHBIX  yCJIOBHH  yCnGIHHOH  ÖOpBÖBI  C  BpOgHTGJIHMH  CGJIBCK0X03HH- 
CTBGHHBIX  paCTGHHH  HBJIHGTCH  HayHHO  OÖOCIIOBaHHBIH  Hp0TH03  HX  MaCCOBOTO  nOHBJIG- 
HHH.  Tipil  COCTaBJIGHHH  Hp0TH03a  ^OJITOJIGTHIIX  BpGgHTGJIGH  CJIGgyGT  o6H3aTGJIBHO  yHH- 
TBIBaTB  B03paCT  H  CTajIHIO  HX  pa3BHTHH.  OÔBIHHO  npH  9T0M  nOJIB3yK)TCH  TOJIBKO  BHGHI- 
HHMII  MOp(|)OJIOrHHGCKHMH  npH3HaKaMH,  KOTOpBIG,  OflHaKO,  B  pH^e  CJiynaGB  HBJIHIOTCH 
HGgOCTaTOHHBIMH  flJIH  nporH03HpOBaHHH.  TaK,  HanpHMGp,  OC6HBK)  TGKyigGro  To^a  no 
BHGIHHGMy  BHgy  HGB03M0ÎKH0  OTJIHHHTB  JIHHHHKH  MaHCKHX  XpyigGH  II  IgGJIKyHOB,  KOTO¬ 
pBIG  6ygyT  OKyKJiHBaTBCH  b  cjiGflyiomGM  rogy,  ot  jihhhhok,  He  oKyKJiHBaioigHxcH 
b  3T0  H<e  BpeMH.  Hage>KHBiM  noKa3aTejieM  gjm  aToro,  KaK  cjieflyeT  113  gaiiHBix  Hamnx 
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HCCJießOBaHHH,  MoryT  cJiyjKHTb  pnTOJiornuecKne  H3MeHeHnn  b  rona^ax  ynoMHHyTbix 

HaceKOMBIX. 

Hanöojiee  xapaKTepHwe  npH3iiaKH,  yKa3biBaK>in;He  na  totobhoctb  jihhhhok  k  OKyn- 
jinBaHino,  oöipne  æjih  pejioro  pa^a  xpymen  n  njejinyHOB.  K  TaKHM  npH3HaKaM  otiio- 
chtch:  1)  b  MyjKCKHx  roiia^ax  hhcjio  cnepMaToroniieB,  KOTopoe  oxBaTBiBaeT  o,n;Ha  ce- 
MenopncTa,  ßocTiiraeT  16;  2)  b  /Kchckhx  roHa^ax  bo  Bcex  nnpeTpyÖKax  b  cepe^nne 
repMapHH  naÖJiioAaeTCH  nojiocTb,  oopa30BaHHan  b  pe3yjiBTaTe  pacna/ja  KJieTOK.  Ta- 
Kan  >Ke  nojiocTb  oTMeuaeTcn  b  BepxymeHiioH  uacTH  OBapnaJibHoü  hoîkkh.  B  KauecTBe 
AonojmiiTejibHbix  npii3HaKOB  mo'/Kho  yna3aTb  cjie/i;yioin,He:  1)  pacnaA  oömeö  o6ojiohkh 
nojiOBbix  Hiejie3;  2)  ftereHepapiiH  h  pacna^  annKajibHbix  KJieTOK;  3)  o6pa30Banne  bto- 
pnuHbix  (ceKyiiAapiibix)  ammajibiibix  kjigtok  (y  xpymen). 

YnoMHHyTbiG  npii3naKii  iiaÖJiiOAaiOTCH  y>Ke  ocghbio  3a  roß  ao  0KyK  jihb aHHH  y  jih- 
hhhok  xpyipGiì  Melolontha  melolontha  L.,  M.  hippocastani  F.,  Amphimallon  solsii- 
tialis  L.  h  m;GJiKVHOB  Agrióles  obscurus  L.,  A.  lineatus  L.,  Selatosomus  aeneus  L.,  Li- 
monius  aeruginosus  Ol. 

OflHOBpGMGHHO  C  piITOJIOrHUeCKHMH  H3MGHGHHHMH  yBGJIIIHHBaeTCH  TaKHie  OÖ^GM 
rema#  HacGKOMbix.  IlpaKTiiKaM  HHor^a  TpyAHO  6y^eT  nojib30BaTbcn  pHTOJiornuecKHM 
MGTOflOM,  h6o  A JIH  3T0r0  HGOOXO^HMO  nO^rOTOBHTb  pHTOJIOTHHGCKHG  npenapaTbl.  IIoaTOMy 
b  npaKTHTiGCKon  pa6oTG  Jiyume  npuMGHHTb  mgtojj;  H3MepemiH  nojiOBbix  >KGJie3.  YcTa- 
HOBJIGHO,  HTO  B  TGKyiU,GM  TO^y  OKyKJIHBaiOTCH  TOJIbKO  Te  JIHUHHKH  BOCTOHHOrO  H  3anaA“ 
Horo  MaiicKiix  xpyrpGH,  Hinpiraa  MyîKCKiix  nojiOBbix  >kgjig3  KOTopbix  ocghbio  npeABiAy- 
ipero  ro^a  cocTaBjmeT  1.2  mm  h  öojiee,  ^JiHHa  HiipGTpyöoK  —  0.65  mm  h  öojiee. 

üojiOBbiG  HiGJiG3bi  jihhhhok  TGMHoro  h  6jiecTHmero  HjeJIKyHOB,  KOTOpbie  HO^rOTaB- 
jiHBaiOTCH  k  OKyKJiHBaiimo  b  TGKyipGM  roAy,  oceHbK)  npeABiAymero  ro^a  xapaKTepn- 
3yiOTCH  CJIGAyiOmilMII  npH3HaKaMH.‘  mnpHHa  MyîKCKOH  nOJIOBOH  JKGJIG3BI  —  0.42  MM, 
flJIHHa  CGMGHHblX  $OJIJIHKyjIOB  —  0.13  MM,  HIHpiIHa  JKGHCKOH  HOJIOBOH  JKeJIG3bI  —  0.38  MM, 
AJnraa  niipeTpyöoK  —  0.11  mm. 

B  npopecce  H3yqGHiiH  naTOJioniHGCKHX  H3MGHGHHH  KJieTOK,  Bbi3BaHHbix  rpnßoM  Me- 
tarrhizium  anisopliae  (Metsch.)  Sor.  y  rpejmyHOB,  h  rpnöoM  Beauveria  bassiana  (Bals.) 
Vuill.  y  KOJiopaflCKoro  îKyKa,  ycTaHOBJieHo  cjie^yiorpee.  Tohh^hh  h  rn<|)bi  rpn6a  pa3- 
paCTaiOTCH  MGîKfly  KJIGTKaMII  HíHpOBOrO  Tejía  H,  Bbl^GJIHH  TOKCHHbl,  BbI3bIBaiOT  HX  pac- 
naA.  üoa  bjhihhiigm  rpnöa  b  HApe  KJieTOK  nrnpoBoro  Tejía  HaÔJiiOAaeTCH  nHKH03  h  HApo 
paCTBOpHGTCH;  II3MGHHIOTCH  TBKÎKe  anHKaJIbHbie  KJieTKHI  yMeHbHiaeTCH  HAPO,  XpOMaTHH 
OKpamuBaeTCH  cjiaöee.  IlaTOJiornHecKHe  H3MeHeHHH  npeTGpneBaiOT  rona^bi  ipejiKyHOB. 

IiHCGKTHpiIflbl  II  XeMOCTepiIJIH3aHTbI  BbI3bIBaiOT  naTOJIOriIHGCKHe  H3MeHeHHfl  B  HOJIO- 
Bbix  h  annKajibHbix  KJieTKax:  BaKyojiH3an;Hio  n  pacTBopeHHe  pHTonjia3Mbi,  ^¡e^opMapnio 
(HCHeSHOBGHIie  H^epiIOH  CTpyKTypbl,  nHKH03,  r  CMOprpHBaHHe)  H  HaCTHHHOe  pacTBopeHHe 
HApa.  XGMocTGpHJiH3aiiTbi  b  6o.JibinGH  CTeneHH  OKa3biBaiOT  B03AencTBne  Ha  nojioBbie, 
b  MeHbmen  —  Ha  HHTaTejibHbie  KJieTKH,  ho  He  Bbi3biBaiOT  H3MeHeHHH  b  gnHTejraajibHbix 
(J)OJIJIHKyJIHpiIbIX  KJieTKaX.  HlICeKTHH,HABI  H  XeMOCTepnJIH3aHTbI  HOAaBJIHIOT  MHTOTHHe- 
CKoe  AejieHiie  hojiobbix  KJieTOK. 


nPHMEHEHHE  ACHMIITOTHBECKOÎÏ  OYHKI1HH  ^JIH  BBIPA7KEHHH 

BPEAOHOCHOCTH  HACEKOMBIX 


A.  F.  Zubkov  — A.  O.  3yÔKOB 

(CraHiçun  Bcecow3H02o  uHcruTyra  3aiguTbi  pacreHuü,  Hoeocuôupcn,  CCCP) 

IlHTerpupoBaHHaH  6opb6a  c  BpeAHTejiHMH  pacTennii  HeB03MO>KHa  6e3  tohhoíí  xa- 
paKTepncTHKii  CTeneim  Toro  B03AeiicTBHH,  KOTopoe  hpoh3boaht  Ha  naca>KAeHHe  (noceß) 
nx  nonyjiHpmi.  Hanôojiee  3aBepmeiiHOH  ^opMon  TaKOH  xapaKTepncTHKH  hbjihctch  rpa- 
^HuecKoe  Bbipa/KGiiiie  BpeAOHociiocTH  (Ha  nepBOM  OTane  CTeneHH  noBpe>KAGHiiH)  b  Tpex- 
MepHOM  imperimi:  OT  HJioTHocTH  HaceKOMbix  h  AJiHTejibHocTii  hx  nHTaHHH,  HTO  npe^- 
CTaBjiHGT  uacTO  cjioHviiyio  3aAauy.  nojioœeHHe  3HauHTejibHO  ynpoipaeTCH,  ecjiii  HMeeTCH 
B03M0HÎH0CTB  o^Hy  H3  nepeMeHHbix  CHHTaTb  nocTOHHHOH.  HanpnMep,  Tor^a,  Kor^a  ne 
naÔJiioAaeTCH  pocTa  HiicJieHiiocTH  BpeAHTejia  hjih  npn  onpeAejieHHH  BpeAonocHocTii  sa 
OnpeAGJTGIIHblH  (o6bIlIIIO  KpHTHUeCKHH  C  TOHKH  3peHHH  3ain;HTbI  paCTeHHH)  nepiIOA  Bpe- 
MeHH  ((j[)a3y  pa3BimiH  pacTeniiH  h  t.  n.). 

B  HocjieAHeM  cjiyuae  9(|)(|)eKTHBH0  npiiMeHeHne  aciiMnTOTnuecKoii  c|>yHKu;HH,  TaK  KaK 
oiia  OToôpaæaeT  ecTecTBemibiii  xoa  napacTaHHH  BpeAOHOcHocTii  npn  yBejinueiran  njioT- 
HOCTII  BpeAHblX  OpraiIH3MOB  HJIH  AJIHTejIbHOCTH  HX  nHTaHHH:  CKOpOCTb  H3MeHeHHH 
npH3iiaKa,  xapaKTepii3yioii];ero  BpeAOHOcHocTb,  b  KaJKAbin  MOMeHT  nponoppuoiiajibiia 
pa3H0CTH  Me>KAy  MaKCHMajibiibiM  (acHMnTOTOii)  h  TeKyipHM  3HaueHHeM  9Toro  npH3iiaKa. 
CpaBHiiTejibiio  HeôojibHioe  KOJinuecTBO  AaHHbix,  TpeöyiorpnxcH  aJih  Haxo>KAeHHH  ypaB- 
HeHHH  acHMnTOTHuecKOH  KpiiBOH,  OTBeuaeT  TpyAHOCTH  nojiyneHHH  9KcnepnMeHTajibHoro 
MaTepnajia.  MeTO^HKa  pacneTOB  npnBeAeHa  b  cnepnajibHbix  pyKOBOACTBax  («Bhomct- 
piiH»  H.  A.  njioximcKoro,  1961  :  304,  h  a p.). 
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ÀCHMHTOTHHeCKaH  3aBHCHM0CTB  CTeneHH  nOBpe>KfleiIHH  paCTeHHÍÍ  OT  KOJIH'ieCTBa 
BpeflHTeJIH,  THÖeJIH  HX  OT  IIOBpeîKÆeHHH  JIHCTOBOH  nOBepXIIOCTH  ÖBIJia  HCn0JIL30BaHa 
HaMH  npn  H3y?eHHH  BpefloiiociiocTH  CBeKJiOBiiHHbix  OjiomeK  Chaetocnema  heikertingeri 
Lubisch.  b  3anaAHoii  CnönpH.  riocKOJiLKy  na  8— 10-ii  ¿jem,  nocjie  bcxo^ob  3aKaii*ra- 
BaeTCH  3acejieHHe  HJiaHTapHH  wynaMH,  KOTopoe  OTOÔpaîKaeTCH  JiorHCTHHecKoii  kphboh, 


Phc.  1. 


h  y  pacTeHHH  iiohbjihgtch  nepBBin  ÖBicTpo  pacTyipna  jihct,  9Tot  0Tpe30K  BpeMeea 
HBJiHeTCH  KpHTH^ecKHM  nepnoftOM  BereTapHH  CBeKJibi.  B  ^ajiBHenmeM  cBeKJiOBinmBie 
6jioihkh,  Kan  npaBHJio,  y?Ke  He  C03ftai0T  yrpo3Bi  noceBaM.  9th  oßcTOHTejiBCTBa  flanH 
B03M05KH0CTB  BLipa3HTb  Bpe^OHOCHOCTB  TOJIBKO  OT  CTeneHH  HOBpejKfteHHH  paCTeiIHH  HJ1H 
njioTHocTH  BpeßHTejiH  Ha  8—10  ^eHB  nocjie  bcxo^ob.  riojiynemiBie  MaTepnajiBi  no  aaaa- 


% 


y3  =  100- 75-10 

00  80  1Z0  160  ZOO 

HucnetiHocmb  SnouxeK ,  3K3./m2 


-0.0023X 

-O.OiOkx 

-0.0029X 


Phc.  2* 

CHMOCTH  nOBpeîKfleHHOCTH  H  HHTeHCHBHOCTH  HOBpeHí^eHHH  OT  HJIOTHOCTH  Bpe^HTeJHI 
(pHC.  1)  H  OTMHpaHHK)  HOBpe>K,n;eHHBIX  paCTeHHH  H03B0JIHJIH  H3pe>KHBaHHe  BBipaSHTB 
4)yHKU,HOHaJIBHO  HenOCpe^CTBeHHO  OT  HHCJieHHOCTH  CBeKJIOBHHHBIX  ÖJIOmeK  (pHC.  2). 

BWHBJieHHBie  3aKOHOMepHOCTH  JierJIH  B  OCHOBy  MeTOflHKH  KpaTKOCpOHHOrO  npOTHOSa 
Bpe^OHOCHOCTH  CBeKJlOBHHHBIX  ÔJIOHieK  H  HeOÖXOßHMOCTH  HpOBe^eHHH  npOTHB  HHX  XH- 
MHHeCKHX  3affl,HTHBIX  MepOnpHHTHH.  IIOCJieflHHe  HeOÖXOftHMBI  npn  TaKOH  HHTeHCHBHOCTH 
HapacTamiH  hhcjighhocth  Bpe^HTejin,  Kor^a  Ha  8-h— 10-h  ^euB  nocjie  bcxo^ob  hjiothoctb 
TKyKOB  MOJKeT  npeBBICHTB  30  9K3.  Ha  1  M2. 


HCnPABJIEHHH  H  O  II  E  H  A  T  K  II  K  I  T  O  M  y 
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